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HERE was a time, and that within the memory of 
many living, when Westminster Abbey looked 
upon a labyrinth of narrow streets and narrower 
alleys—a very unpleasant and unfashionable neigh- 
bourhood, not exclusively inhabited by the honest 
and deserving poor. Whatever Tothill Street may 

have been in 1708, when it was, as described by Hatton, “a large 

street between ‘ Petty France’ and the ‘Old Gate House,’” it 
has been till lately an eyesore and a disgrace in its nearness to 
the venerable pile so closely associated with the glories of Eng- 
lish history since the time of Edward the Confessor. That part 
of Westminster which extends towards Pimlico is by no means, 
even now, the most cheerful quarter of the metropolis, but it has 
been much improved. The broad avenue of Victoria Street has 
cut its way through many of the slums, and the Underground 

Railway through many more ; and now, in contrast to the dismal 

styles of architecture which prevail in that locality, the Royal 

Aquarium has appeared—a fairy palace of grand proportions— 
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where music and the drama, ephemeral literature and the fine 
arts, floriculture and the poetry of motion (on wheels), may be 
practically studied, as on as the little ways and habits of the 
fortunate fishes who have been provided with such a delightful 


home. 


The earliest London aquarium was opened in May, 1853, in 
the gardens of the Zoological Society in Regent’s Park. Since 
then the abundant success which has attended the establishment 
of aquaria in this country and on the Continent, not only for 
scientific ends but to provide pleasant and harmless recreation 
for the people, has been very noticeable. It has been a popular 
delusion that the sea water in a marine aquarium needs to be 
frequently renewed. This is deemed by the highest authorities 
unnecessary and injurious, except to make up tor evaporation 
and accidental leakage. Indeed, in a well-known inland aqua- 
rium, the water brought from the sea five years ago is con- 
sidered better for aquarium purposes than it was when first 
obtained. It has also been demonstrated that fresh water 
used in an aquarium should be subjected to a similar process 
of circulation, and that while aquatic plants assist in oxygenizing 
the water, they are not to be solely depended upon to effect that 
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result. Motion is necessary, and we can best preserve the water 
in a healthful state for the fishes in it, by imitating natural con- 
ditions. 

Mr. Lloyd, in advocating the circulatory system, as he has 
introduced it in this Aquarium, says that “thereby will be 
avoided not only the great money cost of a constant supply 
from ordinary sources, derived primarily from rivers and springs, | 
and that, too, being needlessly allowed to run to waste, but there 
will be also the avoidance of all external sources of disturbance, 
such as injurious variations of temperature, and, above all, the 
turbidness which usually follows periods of heavy rain, and the 
general pollutions to which a river of a great city is so subject. 
In this unchanged water there will be much hatching out and 
bringing up of salmon, trout, and other fishes. 

“It may be taken as a general principle that there must be a | 
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that while it is known that harm results from a periodical | 
changing of water, when such change is required, no harm is 
known to result from keeping the same water unchanged and 
sufficiently pure by a large and constant presentation of it to the 
atmosphere, combined with the decarbonizing influence of living 
plants. In most existing sea-side aquaria, the confidence given 
by the ease with which new sea water can be obtained, has led 
to carelessness in constructing aquarium machinery, and this 
has necessitated renewal of water unless the amount of animal 
life present has been small in proportion to the dimensions 
of such aquaria. Then the renewal is attended by the serious 
disadvantage of obtaining water in the turbid condition in which 
it is usually found close in shore.” 

“ First catch your fish, and then keep them alive,” should be the 
motto of those who would understand the management of an 
aquarium, and it is needful to follow nature closely if we would 
preserve in comparatively small tanks the lives of these interest- 
ing creatures. Sunlight will induce vegetation to appear in the 
water, and this vegetation setting free the oxygen, lives upon the 
carbon of the carbonic-acid gas thrown off by the fishes in re- 
spiration. Thus, in a circle the interdependent lives of plants 
and animals are sustained. As in nature in the dark depths of 








great defect in the construction, or management, or in both, of 
an aquarium, if the water needs to be changed. This holds good . 
both of marine and fresh-water aquaria at the sea-side or in- 
land, even if abundance of both kinds of water of the best 
quality can always be had ; but, however, they very seldom can 
be so obtained. As far as we know, it is as unreasoning to 
throw away or waste any water in an aquarium, because of its 
being temporarily sullied, as it would be to destroy instead of to 
clean any used article of household utility. Water in aquaria 
should be regarded as a practically indestructible medium for 
the administration of atmospheric air to certain animals ; the 
apparatus should, therefore, be so prepared that all should be 
self-contained, and that there should be no need of additional 
water from without, but only of abundance of azr from without. 
“ Perhaps the more cautious way of saying this, however, is 
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the ocean vegetable life is repressed, so in an artificial way the 
same result is obtained by conducting into a dark receptacle the 
water too full of vegetable spores to allow the fish to be seen ; 
of course the fish cannot exist in such a tank, for light is neces- 
sary to their existence, as well as to vegetable life, for if the plant 
life ceases, the animal life perishes. 

It has been to some a source of disappointment that the aqua- 
rium at Westminster has been opened before the tanks are fully 
prepared and stocked with fish, but it is needless to say to those 
who know anything of the difficulties to be overcome at the out- 
set of such an enterprise, that time and patience are necessary. 
All will come in good time, and the aquarium will be all it has 
ever promised. Moreover, it would be too much to believe that 
motives of pure and disinterested benevolence are the only ones 
actuating the direction. It is but prudence to offer to the 
public the advantages already at hand, especially as the public 
are quite willing and anxious to take them and pay for them. 
The building has, no doubt, been opened somewhat prematurely, 
in order to put the institution on a profitable footing as soon as 
possible. The musical arrangements had been all matured, and 
the music alone will cost an immense sum annually. There can, 
therefore, be no reasonable objection to the opening of the 
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Winter Garden where so much is already offered, and more pro- 
mised. Meanwhile the misnomer can be overlooked,.in consider- 
ation of the future. 

The building of the Royal Aquarium and Summer and Winter 
Garden, designed by the architect of the Society, Mr. A. Bed- 
borough, and erected under his personal superintendence, occu- 
pies three acres of ground, and has a frontage of nearly 600 ft. 
in Tothill Street, between Broad Sanctuary and: the St. James’s 
Park Station of the District Railway. The principal fronts are 
constructed of red (Farnham) bricks with dressings of Bath and 
Portland stone. The eastern front faces the Abbey and extends 
85 ft., having towers at the north-east and south-east corners. 
The top stages in each tower are open and divided by red Aber- 
deen granite columns. This is the narrowest part of the build- 





ing, and extends 140 ft. in length. It is called the Front Hall, 
and holds the shallow marine and fresh-water tanks, which are 
placed‘on either side. They are about twenty in number, and 
the largest 50 ft. in length. 

Through wide openings both on the ground and the gallery 
floors a passage is effected from the front hall to the more 
lofty promenading hall, which is 350 ft. in length by 160 ft. 
in width. It has two spacious entrances from Tothill Street, 
which are surmounted by pediments. The height from the 
floor level to the top of the semi-circular roof is 72 ft. The 
roof is entirely of wrought iron and glazed on the principle of 
Rendle’s patent. By this patent all woodwork is covered by the 
metal and glass, no putty is used in glazing, and bent glass is 
entirely dispensed with. The width of the centre promenade is 








80 ft., being 8 ft. wider than that at the Crystal Palace. ~The | 


iron work,was supplied by the Thames Iron Works Company, 
and is a creditable specimen of workmanship. The principals, 
each 20 ft. wide and 6 ft. 6 in. deep, are formed of double lattice 
work, The purlins (of lattice pattern) are 2 ft. 6 in. deep and 
15 ft. apart, and on these the intermediate ribs rest, which are 
constructed of T irons and cross lattice bars. The gableends of 
the roof are entirely of iron and glass. Galleries extend quite 
around the building. They are 4o ft. in width, and a large 
portion at the east end and adjoining the dining-rooms is set 
apart for refreshments. The dining-rooms are situated in the 
galleries around the front hall, and are of different sizes to 
accommodate large or small parties. This department is in 
charge of the experienced Messrs. Bertram and Roberts, who 
also have charge of the billiard-rooms. The large orchestra 
is situated in the north side of the centre of the grand hall or 
promenade, and is 60 ft. long by 40 ft. wide. It will hold nearly 
400 performers. Its acoustic qualities are capable of much 
improvement, and until the shell over the orchestra is recon- 
structed vocal music under it will be very imperfectly heard. A 
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_ organ, soon to be placed in the recess, may remedy this 
defect. 

Further to the west is found a spacious reading-room, well 
stocked with every periodical and newspaper. At the extreme 
western end of the building is a concert-hall or theatre, 106 ft. 
long by 65 ft. wide. It is still unfinished, but will be ready for 
use in a few weeks. It will accommodate about 2,000 persons. 
The stage will have a depth of 29 ft. The skating rink will be 
at the eastern side of the building, and will supply what at 
present seems to be the great want of the age. A young lady 
can hardly be happy now without her rink exercise, and skating 
on wheels has in England quite superseded the use of skating 
on skates. Perhaps this is owing to the fact that ice is not to be 
had in sufficient quantities in this temperate climate, compared 
with the more abundant asphalte. Ice skating results too 
frequently in accidents, in wetting the feet, in immersion (from 
which one may be rescued just in time by the cork-jacketed re- 
presentative of the Royal Humane Society), or in actual drown- 
ing. The asphalte is hard to fall upon, but we can seldom 
break more than a bone or two. Accidents are, however, very 
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rare in proportion to the number who enjoy this healthful exer- 
cise on rollers. A process has been invented for producing real 
ice in rinks, and keeping it in good condition summer and 
winter. What the Summer and Winter Garden Society will 
think of it we do not know, but it is possible that they intend to 
make some use of this novelty in their new skating rink to be 
opened by-and-by. 

On the south side of the grand hall are placed thirteen marine 
show tanks, and on the north side five marine and fresh water 
tanks, the largest 60 ft. by 20 ft., with a depth in sight of 5 ft. 
The superficial surface of glass to these tanks is 1834 ft. and 
the water contents about 140,000 gallons. A vast reservoir has 
been constructed under the promenade, in length 260 ft. and 
50 ft. wide. It will contain over 600,000 gallons, one-fourth part 
of which will be fresh water. It is like three large tunnels side 
by side, each divided into three compartments, all faced with 
asphalte. These dark reservoirs are placed at a depth of 15 
or 20 ft. on solid beds of concrete. To preserve the salt water 
from chemical action, vulcanite is used for a coating to the iron 
pipes and valves employed. Two eight-horse power engines 
will drive the rotary pumps (of Forbes and Edwards’ patent) to 
create the circulation necessary to keep the aquarium in a 
healthy condition without changing the water, which, both sea 
and fresh, is simultaneously but separately pumped into two 
cisterns 7 ft. higher than the water level of the highest show 
tanks. In both the sea and fresh water departments nearly 
one-tenth of the entire quantity of water circulated is conveyed 
separately to each of the show tanks by a smaller pipe, which it 
forcibly enters in small jets, producing in the tanks innumerable 
very small air bubbles, aérating the water in proportion to the 
surfaces of air presented to the water. There are eight pumps, 
and the quantity of water set in motion will be from 15,000 to 
30,000 gallons hourly. The whole of this circulating system is 
the invention of Mr. W. A. Lloyd, the naturalist of the aquarium. 
The engines and machinery were constructed by Messrs. Leete, 
Edwards, and Norman, the well-known engineers. It is a slow 
process bringing salt water by rail to fill these monster tanks, 
but there will probably be no necessity of renewing it for at 
least ten years. A carriage, especially fitted to convey fish to 
this aquarium from the Marine Aquarium at Naples, where the 
specimens are of the finest, has been constructed at a cost of 

600. Wall tiles, executed very tastefully by Messrs. Doulton 
and Co., of Lambeth, are placed beneath the curves of the 
arches, over the larger tanks. Nearly every variety of water 
fowl is represented to the life, and a very artistic finish is pro- 
duced where none was expected. The tanks will be illuminated 
in such a way as to prevent injury to the fish through contami- 
nation of the water. 

An aquarium without water and without fish was never so 
successful before, and it does at first appear singular that the 
main object of the beautiful edifice in Tothill Street should be 
the last to be made available. It must not be forgotten that 
there are other very important features in the grand scheme. 
The musical department, under the direction of Mr. Arthur S. 
Sullivan, will present great attractions to the public, always 
ready in London to listen to good music. A band of fifty-four 
trained performers, selected from the best orchestras in England 
and on the Continent, will give to the depressed and tired 
Londoner looking for a little recreation, a Crystal Palace enter- 
tainment as delightful as at Sydenham, without a tedious journey 
by rail to the suburbs ; and it is confidently expected that this, 
ere long, will be the finest permanent orchestra in the world. It 
may be feared that Members of Parliament will be sorely 
tempted to neglect their duties, having for their enticement the 
new Opera House on the one hand and the evening concerts at 
the Aquarium on the other. Judges and barristers may be pre- 
vailed upon to waste too much time over the tanks ; peers and 
bishops may naturally prefer to leave their prosy debates to 
mingle in the world of life so near them, and even the Dean of 
Westminster may see no harm in venturing to enter—to see the 
fishes, He need not approach the theatre where Professor 
Toole may be holding his Spelling Bee, or Mr. Phelps, in the 
— the Prince of Denmark, is moralizing over poor Yorick’s 

uw 

The Duke and Duchess of Edinburgh are the patrons of the 
Society, and the Council of Fellows includes the names of such 
prominent noblemen and gentlemen as the Earl of Clarendon, 
the Marquis of Anglesey, Baron Alfred Rothschild, Serjeant 
Ballantyne, Sir Julius Benedict, J. R. Planché, Esq., W. S. Gil- 
bert, Esq., Lord Skelmersdale, and Sir John H. Maxwell, with 
many others well known. 

Annual fine-art exhibitions will be held, and the Society’s gold 
medal and £100 will be awarded for the best oil painting ex- 
hibited in the galleries. The same prize will be offered for the 
best water-colour painting, and also for the best piece of sculp- 
ture. Other medals and awards of less value will be given as 





prizes to exhibitors of meritorious works of art. The art com- 
mittee consists of a goodly number of gentlemen—twenty or 
more—many of them distinguished artists and connoisseurs. 

A permanent addition to the Art Gallery will be the valuable 
collection of the works of Mr. George Cruikshank, which have 
been purchased for the society for £5,000, at the suggestion of 
Mr. Wybrow Robertson, and will be exhibited at the close of the 
first art exhibition. An Art Union, similar to that established at 
the Alexandra Palace, to the privileges of which season-ticket 
holders and Fellows are admitted, has been instituted, and the 
prizes, amounting to £3,000, will be mainly selected from the 
Society’s own galleries. These now hold more than a thousand 
paintings of merit, many by such artists as Messrs. Millais, 
Armytage, Redgrave, and Elmore. The sculptures are excel- 
lent, and include works of Mr. Weeks, Mr. John Durham, Mr. 
Calder Marshall, and Mr. Wyon. 

Mr. Wills, of South Kensington, is the florist of the Society, 
and under his superintendence a series of competitive flower and 
fruit shows will be held during the ensuing season. The aggre- 
gate sum of £2,500 is set apart for prizes, and it has been deter- 
mined that nothing inferior will be exhibited. 

The aquarium was formally opened by the Duke of Edinburgh 
on the 22nd of January last, the anniversary of the wedding of 
His Royal Highness. A number of distinguished personages 
were present, including Count Miinster, the German Ambas- 
sador ; General Schenck, the United States’ Minister ; Musurus 
Bey, the Turkish Ambassador ; and the representatives of France, 
Russia, Denmark, Sweden and Norway, and Persia. The Lord 
Mayor, the Lady Mayoress, Alderman Sir William Rose, Mr. 
Sheriff Breffit, Mr. Sheriff Knight, with other dignitaries of 
the City of London, and many of the nobility, and many cele- 
brities in art, literature, and science, were invited guests, while 
ladies made up a large part of the select assemblage. The Duke 
was met at the eastern entrance by the executive committee of 
the Society, Mr. H. Labouchére (chairman), Major-General Cot- 
ton, C.S.I., Colonel Farquharson, and Mr. Robertson, with Mr. 
Phillips (secretary), Mr. Bedborough (the architect), and others, 
and escorted to the royal box in front of the orchestra. After a 
short address read by General Cotton, the deputy chairman, to 
which His Royal Highness made a gracefyl and appropriate 
reply, in which he alluded to the benefits which must accrue to 
the community by the judicious and careful management of the 
institution, the building was declared open. A concert followed 
entirely of English music, and it may be a cause of some 
national pride that the vocalists and the conductor, Mr. Arthur 
Sullivan, were all “native and to the manner born.” It is 
understood that Mr. Sullivan intends to give encouragement, as 
a matter of principle, to English born composers and artists. 
With such views and intentions carried out with judgment, the 
musical department of the Royal Aquarium may become of 
national benefit. 

Mr. Wybrow Robertson, who originated the idea of an 
aquarium at Westminster, and who has done a great public 
service by his energetic efforts to make it successful, is the 
youngest son of the late General Robertson. He was educated 
by the private chaplain of the late Duke of Newcastle aud at 
Cambridge. On receiving an appointment in the Bombay Civil 
Service he went to India, where having passed through the pro- 
bationary grades of magistrate and assistant-collector, he 
became connected with the political branch of the service. 
For his conduct during the trying times of the Indian 
mutiny he received the warmest thanks of the Govern- 
ment. His health failing shortly after, he resigned his appoint- 
ment of Acting Political Resident at the court of Kolapore, 
and returned to England. During his residence in India, Mr. 
Robertson was a general favourite, and was always foremost in 
every good work. In 1863 he received the ee of Re- 
gistrar of Designs in the Home Department of the Government, 
and when the Designs Office was amalgamated with the Patent 
Office he resigned, to accept the post unanimously tendered him 
of managing director of the Westminster Aquarium. This was 
not strange, considering that he was the sole originator of the 
scheme, and the zeal he has displayed while acting in this capa- 
city is well known. The enterprise has met with a hearty re- 
sponse from the public, and when all the difficulties that seem 
to hinder the complete success of the undertaking have been 
overcome, the Royal Aquarium and Summer and Winter Garden 
at Westminster will certainly become one of the most instruc- 
tive as well as one of the most popular places of amusement in 
London. 

Mr. Robertson has lately resigned the active management of 
the aquarium, and will be succeeded at his own suggestion by 
Mr. G. Reeves Smith, manager of the Brighton Aquarium, 
whose name alone is a sufficient guarantee that the maximum of 
omer vuc to the public and profit to the shareholders will be 
attained, 
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The name of Mr. Bruce Phillips has of late been so promi- 
nently brought forward in connection with the Westminster 
Aquarium, that a brief sketch of his career may be interesting 
to the many who take an interest in that highly promising enter- 
prise. 

The youngest son of a distinguished literary man (Dr. Samuel 
Phillips, the essayist, and author of “Caleb Stukeley”), Mr. 
Bruce Phillips was educated at Christ’s Hospital. He was 
debarred by that want of means which is the heritage of the 
children of so many distinguished literary men, from supple- 
menting this education by a university career. After graduating 
in the severe and rather prosaic school of London office life, 
he became private secretary to Mr. Grant Duff, then Secretary 
of State for India. On relinquishing this post he transferred 
his services to the Crystal Palace, where, for three years, he 
made a study of the business of pleasure under the able guid- 
ance and tutelage of Mr. George Grove. That he proved 
himself an apt pupil may be inferred from the fact that he 
was nominated to the delicate and difficult post of secretary of 
the Westminster Aquarium Society, when the building, which is 
now completed and opened, existed only in the brain of the 
architect. It is generally allowed that he has discharged his 
duties ably, and devoted: all his energy (which is great and 
enduring) to the task of realizing the idealistic future shadowed 
forth in the prospectus of the scheme. A happy mixture of 
audacity, self-possession, and zeal for any cause in which his 
own interests are involved, renders him irrepressible in his 
flights for public favour. Gifted with the characteristic of 
dropping on his feet in all emergencies, and not being subject 
to that form of modest mania which induces many highly gifted 
men to hide their lights under bushels, it is probable that we 
shall hear much more of this enterprising gentleman before 
success and sober maturity combine to satiate and silence him. 
He has a ready facility in the dispatch of business, and the 
company and the public are to be congratulated that tasks of 
such importance have fallen to one fitted by natural ability and 
special training to assume them, 

W. D. S. 


MINING IN PRUSSIA DURING THE YEARS 1873 
AND 1874. 


N the twenty-third volume of the Zeztschrift fiir 
das Berg-Hiitten und Salinen-Wesen im Preus- 
sishen Staate there is an account, drawn up from 
official sources, of the experiments and improve- 
ments in mining industry during the years 1873 

and 1874. The tools, machines, and processes 

adopted in various mines are described, together with the results 
which have attended their use. 

For blasting purposes dynamite is extensively used, and the 
objections formerly made to it by workmen have latterly ceased. 
Lignose, which appears to be a preparation of woody fibre and 
nitro-glycerine, is a still more powerful explosive. According to 
its inventor, Baron von Triitzschler-Falkenstein, it has five times 
the force of an equal weight of ordinary blasting gunpowder. 
The trials which have been made of it have not been attended 
with equal success in all cases, though generally the results have 
been favourable. They have shown that it has not unquestion- 
ably even four times the power of an equal quantity of blasting 
powder, though it certainly has three times that force. The 
advantages of this material are’: less danger than attaches to 
others, since it does not explode by contact with open fire, and 
not easily by friction or impact, that it leaves few and innoxious 
gases behind, and that it is a very light powder, which, in a loose 
state, burns very slowly. But it can never supersede dynamite, 
because it cannot bear dampness. 

In Saxon mines the use of wood impregnated with creosote 
and soda is spreading. Though the cost is nearly double that 
of ordinary wood its durability is at least five times as great. 
The use of iron for tubbing the shafts and galleries of mines is 
also continually extending. 

Massive wrought-iron pump-rods have been found serviceable, 
and seem likely sooner or later to supersede all others hitherto 
in use. In Westphalia it has been found that for draining- 
engines above ground, working at a great speed, and raising a 
high column of water, only pumps with plunging pistons are of 
use, Experiments have been made of means for protecting cast- 
iron pump tubes, and other iron in the shafts from the action of 








mine water impregnated with sulphuric acid. Three cast-iron 
pipes were covered by the electro process with copper, tin, and 
zinc respectively, and exposed for eight months to the action of 
water strongly impregnated with sulphuric acid. The result was, 
that at the end of that period the metallic coating had nearly all 
disappeared, and the cast iron had suffered so much, that it 
could be cut with a knife to a depth of 3 millimetres (nearly 
an eighth of an inch), and at the edges and screw holes showed 
holes 13 millimetres (half an inch) deep. It was only in a 
few parts, less exposed to the action of the water, that the me- 
tallic coating remained, and the cast iron was uninjured. No 
better results attended similar experiments with a wrought-iron 
plate, which was covered with a brown lacquer. In one case 
bronze plungers have been found to answer better. 

The draining of mines by engines under ground has latterly 
extended. At the Fiscal Royal Mine in Upper Silesia two 
English pumps after Cameron’s patent have been tried, and 
found useful. The first serves as boiler-feeding pump, and cost 
430 at the manufactory, the second cost £151. The advantage 
of these pumps is that, in consequence of their simple construc- 
tion and compact form, they occupy very little room. As they 
have neither ae and connecting rod nor ex-centre and fly- 
wheel, they are less liable to wear out or get broken, and require 
less lubricating and leathering materials. The imperfect con- 
densation of steam in one of these pumps led to the trial of 
KGrting’s radiating condenser, which was found to work well, but 
had the disadvantage of requiring a great quantity of water to be 
used. In other respects the apparatus possessed great advan- 
tages, having no air-pump or piston, valve or stuffing-box, and 
being independent of the engine to which it is applied. 

At Rossbach an American steam-pump has been erected 
under ground, for draining a coal mine. It consists of a steam 
cylinder 25 centimetres (93 in.) in diameter, and a pump cylinder 
13 centimetres (5 in.) in diameter. The pistons of both cylinders 
are attached to the same piston-rod. Both cylinders are double 
acting, and close to the pressure pump is an air-chamber, so that 
the outflow of the raised water is uninterrupted. The suction 
and ascending pipes of the pump have a diameter of 8 centi- 
metres (3 in.). The length of the stroke admits of change, and 
may be made to reach 47 centimetres (184in.). The steam used 
to work it is conveyed to it from a steam-boiler above ground by 
means of a pipe down the shaft, and after having been used, it is 
again conveyed to the shaft by another pipe. In addition to its 
cheapness and simplicity, and the little room it occupies, this 
arrangement, by warming the column of air in the shaft, has the 
further advantage of acting favourably on the ventilation of the 
mine. 

In Saxony, very satisfactory results have been obtained with 
a pump on Rittinger’s system, without pump-rods. The steam- 
engine that works it acts directly on it. To the descending 
piston-rod are attached the ascending pipe, the air-chamber, and 
the pumper, which together combine in making the strokes of 
the steam-piston. The special advantages of this system are 
the convenient arrangement and service of the pump, and the 
saving of expense and room. 

At a coal mine near Saarbriick, the trucks are moved by means 
of an endless chain round ‘a drum worked by an engine. The 
chain rests on the trucks placed at certain distances from each 
other, and by its weight draws them along with it. The plan 
has only recently been tried, but has hitherto worked well. 
With one day-shift 12,000 cwt. can easily be got, for which only 
four men, besides the attendants upon the engine, are re- 

uired. 

The introduction of cast-steel wire ropes, instead of iron-wire 
ropes, has been successful, especially in Westphalia. It has 
been found that cast-steel ropes require greasing at least once a 
week, and that it is advisable to lay aside a rope on the least 
appearance of brittleness in the separate wires. It has also been 
found necessary to have less strength of wire than is usual with 
iron-wire ropes, on account of the tendency of steel to break 
beyond the limits of its elasticity. 

At various mines near Saarbriick signals have been given from 
the pit’s mouth to the bottom of the mine, and vice versd, by elec- 
tric apparatus simply with battery currents. But these, owing 
to their feeble tension, are liable to be diverted before they reach 
the end of the wire, especially where there is dampness. More- 
over, the batteries are expensive and troublesome to work. 
These disadvantages are avoided by the use of the magnet-in- 
duction currents, which have a much higher tension than battery 
currents. For producing them it is necessary to use inductive 
electricity, which is rather expensive at first, but costs little to 
keep up. 

c ee to test the Rouquairol-Denayrouze high-pressure 
breathing and lighting apparatus, recently invented for use in 
an atmosphere unfit for respiration, experiments were made under 
the superintendence of competent engineers. A space above 
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ground near an old shaft was enclosed by a massive wall and 
roofed in so as to be nearly-air-tight, for the development of bad 
gases, windows being made through which the progress of the 
experiments could be observed from without. The air required 
for them was contained, with a pressure of twenty atmospheres, 
in two batteries each of six jars, for filling which high-pressure 
air-pumps were required every hour and a half. After a quantity 
of gas, corresponding to fire-damp and choke-damp, had been 








artificially produced and admitted within the building, it was en- 
tered by several persons provided with the apparatus one after 
the other, none of whom sustained any harm or inconvenience. 
Experiments with lamps in explosive gases and pure carbonic- 
acid gas proved equally favourable. Hence the great usefulness 
of the apparatus for mining purposes was fully established, and 
there is every reason to hope that it may be the means of saving 
many lives. 


DOUBLE SPRING AND STEAM HAMMER. 


HE scarcity of manual labour, together with the 
continually advancing price of raw materials, na- 
turally leads to the substitution, as far as possible, 
of machinery for men. The subject is especially 
important to forges, because forging is mostly 
done by hand. For some years past steam and 
spring hammers of American origin have been introduced into 
various countries, and used with satisfaction. 

But there is one circumstance to be taken into account, viz., 
that hammers, when single, can be suitable only for drawing out or 
smoothing, according as the one or the other of the two sorts of 
tools necessary for either purpose has been placed in them. 
Hence it is impossible both to draw out and smooth, z.¢., to forge 
completely in a single heating. Thus time is lost, as well as coal 
and manual labour. 





| 
| 





To remedy these evils, Messrs. Billeter and Klunz have con- 
structed the double hammer represented in the accompanying 
illustration, which serves at once for drawing out and smooth- 
ing. With a weight of about 30 kilogrammes (66 lbs.), and a 
range of ‘228 metre (8°89 in.), each hammer gives about 180 
blows a minute, and requires scarcely half a horse-power of 
moving force. The two hammers are independent of each 
other. There is a saving of manual labour to the extent of 50 
per cent. 

Messrs. Billeter and Klunz have also just constructed a new 
hammer based on the same principle, of rather smaller dimen- 
sions. The lateral disengaging gear allows of varying the force 


of the blows of the hammer, which can easily work iron ‘o8 
metre (3'12 in.) in diameter. The price is 2,625 francs (£105) 
at the works. 


Moniteur Industriel Belge, Fan. 10, 1876. 
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REGENERATING GAS FURNACES FOR GLASS 
WORKS. 


NEW system of regenerating gas furnaces has 
been invented by Herr Kleinwachter of Pipenberg. 
f The gas, produced in a generator by coal, wood, 

TS peat, or other combustible, is admitted by pipes 
ds (y's) placed at the sides of the furnace into the com- 
ZIFF hustion chamber, where it mixes with the fresh air 
which comes in by other pipes or channels, and the flame is the 
more intense in proportion as the air is hotter and the combina- 
tion more complete. The fusion chamber communicates with a 
chimney by means of pipes which heat the walls with the gas 
burnt in this chamber and the hot air which comes from it; 
these walls in their turn give back the heat they have received to 
the air which enters through the pipes. 

The temperature of the fusion chamber gets raised every time, 
because on the one hand the flame of the gas increases in inten- 
sity as the air necessary for combustion becomes hotter, and on 
the other hand this air gets hotter the more the temperature of 
the fusion chamber and of the gas in the chimney is raised. A 
pipe serves for the removal of the ashes, the residuum, and 
especially the small glass which falls in the furnace. The regu- 
lation of the quantity of fresh air that enters the apparatus, as 
also of the gas employed, and the temperature of the chimney, 
is effected by means of registers. 

This system presents great advantages with regard to the 
admission, combustion, and heating of the air, when compared 
with other methods, such as that of Siemens. 

1. The iron mechanism necessary to produce motion in Sie- 
mens’s apparatus sis entirely omitted in this, and the disad- 
vantages of such a mechanism are therefore avoided. 

2. In Siemens’s system the flame acts only on one side, and 
consequently, certain parts of the furnace are not well heated, 
which is of special importance in the manufacture of glass. In 
this system, on the contrary, all parts of the furnace are heated 
equally. In the Siemens system the heated air is gradually con- 
sumed, and consequently the intensity of the flame decreases, 
while in Kleinwachter’s apparatus the flame gradually increases 
in intensity, because the air is also heated by degrees, and a 
momentary absorption of heat has no prejudicial effect. 

3. As the gas generator cannot communicate with the chimney 
except through the fusion chamber, there can be no loss of gas. 
In the Siemens system, on the contrary, such loss is inevitable 
on the turning of the current, because the shutting is not her- 
metical. It follows also that in the new apparatus the draught is 
stronger, and the ascent quicker and better altogether. 

4. The flame reaches the combustion chamber already formed, 
and acts immediately gn the lower part of the crucibles. There 
it also receives a considerable quantity of heat, a circumstance 









which not only exerts its influence during fusion, but also keeps | 


the glass in a constant state of fluidity during the work. 

5. As the chimney always acts uniformly on each part of the 
fusion chamber by the flame pipes which go regularly round 
each of the crucibles, and produce an equal temperature both in 
the crucibles that are in the corners of the furnace and those 
that are in the middle, it follows also that during the work each 
of the workmen has the glass equally heated without inconveni- 
ence to him. 

. 6. The small is collected in a special pipe, without being able 
to run to one side or the other and thus obstruct the channels, to 
the interruption of the work. On the other hand, it remains 
always liquid, and can be taken out with the greatest facility in 
a siate of remarkable transparency. 

7. The only parts of the furnace liable to wear are the sloping 
surfaces exposed to the action of the small fused glass ; these 
require to be renewed from time to time according to the nature 
of the materials with which the walls are covered, but only when 
the crucibles cannot continue firm on the floor of the furnace. 
The gases do not occasion any condensation except in the cold 
parts of the chimney, in which they cannot exert any destructive 
influence, and from which they can easily be removed when the 
furnace is cold. 

8. As the ascending pipes are between the crucibles, the cen- 
tral aperture is free, and allows each of the crucibles to be re- 
. moved, turned, or covered, as may be necessary, without causing 

any inconvenience to the work. 

g. The ascending pipe can be closed at discretion, so that 
each workman heats his crucible more or less during the work, 
according to the nature. of the glass in it. This advantage is 
more appreciated when several kinds of glass, which do not re- 
quire equal hardness, are worked at the same time. 

10. In consequence of the equilibrium between the draught 
of the chimney and of the apertures for the work, combustion is 


localized in the fusion chamber, and consequently employed at 
the most convenient point. 

11. The crucibles are exposed to a heat which operates uni- 
formly on every part of them, both during fusion and throughout 
the whole work. Its duration is comparatively greater than in 
other furnaces, in which cold currents sometimes operate. 

12. In consequence of the horizontality of the pipes, their 
breadth may be almost always regulated at discretion, so as to 
utilize the heat which comes from their sides. On the other 
| hand, the larger the channel that is to receive the air which 

enters the furnace, the more does it become heated before 
mixing with the current of gas. Besides, the construction is less 
costly and more solid, and the progress of the work is not 
affected by the action of water, as in other systems which require 
the addition of pits and the use of underground and inaccessible 
construction. 

13. As there is no iron mechanism which might be injured by 
heat and rendered unfit for action, it is not necessary to separate 
the generator from the furnace, and the gases of the generator 
can be produced and employed at the highest possible tempera- 
ture. This is a special advantage when coal is the combustible 
employed. The gas from coal must be produced at a high tem- 
perature, and it is not necessary to cool it by making it pass 
through the transmission apparatus, as in Siemens’ furnace, and 
afterwards heat it again by means of the heat of the gases that 
rise from the furnace. 

As all the parts of the apparatus, from the generator to the 
chimney, are exposed to the action of temperatures more or less 
intense, it is evidently necessary to employ for its construction 
the best fire-proof materials, and care should be taken that the 
work is well put together, and made thoroughly compact. This 
compactness is especially required in the intermediate walls, 

| because if they get out of collar the draught is impaired. To 
, avoid this inconvenience, the walls should be built of fire-brick 
of special forms, which may obviate all vertical and horizontal 
joints without, however, weakening the combination. The pipes 
may be placed before, behind, or below the ground, according 
to circumstances. 

This system may be employed in all branches of industry in 
which fire is used, whether for fusion or burning, as for glass 
works, lime and brick kilns, the manufacture of earthenware, 
and the casting of iron, steel, and a and other similar pur- 
| poses. It may also be used to render flame more or less oxidized, 
| according as the air which feeds it has more or less oxygen in it. 
Wherever the system has been tried, it has given satisfaction. 
| La Gaceta Industrial, Feb. 10, 1876. 


| METRIC SYSTEM OF WEIGHTS AND MEASURES 
IN THE UNITED STATES. 





HE Boston Society of Civil Engineers recently ap- 
pointed a committee to communicate with other 
organizations, for the purpose of securing united 

1} action in pressing on Congress the necessity of 

SSN fixing a date after which the metric system of 

—— weights and measures shall be the only legal 
standards. The following paper has been circulated by the 
committee, and may prove of interest to our readers :— 

After considerable discussion in our Society, we find ourselves 
unable to believe that the standards now in use in this country 
will continue to be employed for any great length of time; we 
have a needless multiplicity of units, often ambiguously named, 
and without simple relations to one another. If we had only to 
criticise the present state of things, we could hardly condemn it 
too strongly. A single illustration will present the case more 
clearly. Besides the old beer quart, we have now the U.S. liquid 
quart, and the U.S. dry quart, all differing materially from each 
other and from the British Imperial quart. Not one of the four 
contains any integral number of cubic feet or inches, and only 
the British holds a weight of water that can be briefly stated. 

In view of the amazing increase of international communica- 
tion during the last half century, it is evident that in making any 
reform in weights and measures, steps should be taken toward 
uniformity with foreign countries. There does not appear to be 
any movement among other nations towards the adoption of our 
yard, pound, and gallon; nor among the English-speaking 
people themselves are we aware of any active efforts to make 
them more convenient. The European nations, however, with 
| the exception of England, Norway, Sweden, Russia, and Turkey, 
| may fairly be said to have united upon the metric system, which 
| has also been adopted by our neighbours in Mexico and South 
| America. It has for some years been legalized in the United 
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States and in Great Britain, and the latter has adopted the 
meter gauge in the construction of some of the India State rail- 
ways. Even Turkey has made its archine equal 75 centimeters. 
An international convention, in which more than twenty nations 
were represented, has prepared standard meter bars, and dis- 
tributed them among the several countries taking part. The 
greatest precautions were used to insure accuracy, and a perma- 
nent bureau has been established to make any comparisons that 
may be needed in the future for maintaining uniformity. If we 
appreciate the advantages, therefore, of having one system 
throughout the civilized world, our first work is to adopt the 
metric, even if we do not believe that that is the best which will 
ever be devised. If we should refuse to join in what has already 
received the approval of the majority of nations, we should not 
be in a favourable position, a generation or more hence, for urging 
the rest of the world to aid us in any further improvement. 

The decimal subdivision of the meter is sometimes objected 
to as not being so simple as binary division would be ; although 
it appears to us that halves and quarters of the meter might be 
used as freely as halves and quarters of a dollar are. In fact, 
its decimal character is one of the very greatest recommenda- 
tions of the metric system (at least so long as decimal notation 
prevails in arithmetic, and this can hardly be changed for a cen- 
tury to come). That decimal division of weights, measures, 
and money is of the first importance in computation is shown 
by the praise generally bestowed on the federal currency. It is 
on account of this advantage that engineers use decimals of a 
foot where they can ; although, in doing so, they are at variance 
with the practice of the rest of the community. 

The opinion is also expressed that the meter is not a con- 
venient length for a standard. For some uses it may not be; 
for others it evidently is. No one standard could be expected 
to be perfectly adapted to all purposes. We must have several 
units, appropriate to different classes of measurement ; and it is 
the merit of the metric system that its secondary units have the 
simplest of relations to one another. In the laboratory the 
millimeter may be the unit, in the machine shop the centimeter, 
and on a railroad line the meter and kilometer; but we can 
translate quantities from one to another by moving the decimal 
point ; whereas quite a mathematical computation is required to 
reduce inches to feet, rods, and miles. 

The real difficulty, we believe, is not with the proposed system, 
but with making the change. The cost of such a revolution, 
affecting so large a proportion of the transactions ‘of life, will 
obviously be enormous ; but it is equally true, if not quite so ob- 
vious, that it is costing us enormously to keep up the present 
confusion. The army of custom-house clerks employed in 
making transfers from one kind of weight or measure to another 
bears witness to one item of expense. The time thrown away 
in our schools in teaching innocent children that 7,23, inches 
make a link, a fact that surveyors have all but forgotten, is sad 
to think of, and to pay for. Nearly every individual in his daily 
business has to undertake brain labour in dealing with our pre- 
sent irregular weights and measures which could be saved by 
the use of a simpler system. It would be difficult to estimate 
in money the value of this work ; but for our whole population 
it would amount in a long series of years to an immense sum ; to 
say nothing of the vexation and the probability of being cheated. 

Whether we like it or not, there are many indications that our 
people will at no distant day adopt the metric system. It is 
already used in the Mint, and on the Coast Survey. Men of 
science have used it for many years. It is used by analytical 
chemists, and a great many architects in our principal cities 
have indicated their opinion by agreeing that they will use it 
after next Fourth of July. The subject is constantly agitated by 
the public prints, and by the discussions of various societies. 
The system is taught in our schools and colleges, and is imported 
with our merchants’ goods, and our foreign books ; so that there 
are already many individuals among us who appreciate its ad- 
vantages. One of the commonest remarks that we hear is that 
its adoption is only a question of time ; if that is the case, the 
sturdiest opponent must admit that nothing is to be gained by 
postponement. As far as he is concerned, the older he grows, 
the harder he will find it to change. 

The question before us, therefore, we understand to be, shall 
we endeavour to bring about the change with as little incon- 
venience as possible, by studying the matter in advance and 
making careful preparations, or shall we wait to be driven into 
it by forces beyond our control ? 

To accomplish the result economically, it is obviously neces- 
sary to have concerted action throughout the community. Dif- 
ferent classes of business are so related that they cannot be 
conducted independently of one another. Engineers, for in- 
stance, are not likely to make the change without the concurrent 
action of the manufacturers and contractors who furnish ma- 
terials and execute their plans. Among the members of any 





one class, moreover, there is wanted the confident assurance of 
universal action ; a mere majority might well hesitate to under- , 
take a very expensive change, sure to be distasteful to some of 
their patrons, if a minority of competitors in the same business 
were left free to continue indefinitely in the old way. 

With a powerful public sentiment in favour of the reform, tt 
will still be desirable that some controlling voice should give the 
signal for a simultaneous movement toward the actual abandon- 
ment of the present measures and substitution of the new ones. 
That may evidently be done by Congress setting a time when 
the change must be made; and our business men are apt to say 
that this is the only way in which the change can be made. We 
suppose that eventually the metric system will be established as 
the law of the land ; but that people will not make effective pre- 
parations for adopting it until Congress shall appoint some day 
in the future for such legislation to take effect. Congress may 
be expected so to fix a date, if it can be convinced that public 
opinion will abundantly support it. To this end it is hoped that 
influential bodies throughout the United States, who are ready 
to welcome the change, will not fail to make their feeling known. 
We suggest that the appropriate form in which to express it is 
an appeal to Congress for compulsory legislation ; for this seems 
to furnish the key to the whole situation. Let the main attack 
be concentrated upon this point ; though a rattling fire of efforts 
elsewhere may be of great service. 

When people know exactly how much time they have before 
them, every one will readily decide, with reference to his own 
transactions, upon the successive steps by which the new mea- 
sures can be gradually introduced and familiarized, and the pre- 
sent ones abandoned. Memorials have been presented to Con- 
gress by the American Metrological Society, pointing out what 
changes towards the metric system appear to be next in order 
in the management of the government business. 

That the numerous and very great obstacles in the way of 
this reform can be surmounted by conducting it in a deliberate 
and judicious way is proved by the history of the recent adoption 
of the metric system in Germany. It is a most encouraging 
fact that a country so densely inhabited, standing so high in the 
scale of civilization, and having all the arts, manufactures, and 
commerce so fully developed, should have been able, in the 
space of four years, to effect the adoption, in nearly all the affairs 
of life, of a new system of weights and measures. The move- 
ment was begun there by societies of civil engineers, architects, 
railroad superintendents, foresters and agriculturists, naturalists, 
chemists and others, who passed votes and sent petitions to 
the German Congress to have some uniform and _ sensible 
system of weights and measures made the only legal standard 
in Germany. After some years this induced the appointment of 
an expert commission, which reported in favour of the metric 
system, and recommended immediate legislation. Accordingly, 
in 1868, the German government passed a law which made the 
new measures the only legal standard from and after January 1, 
1872. The expert commission was kept in existence, and made 
to superintend the innumerable details of the change. During 
the intervening time the greatest activity prevailed throughout 
Germany in making preparations, so that on January 1, 1872, 
there was but little left to do. The principal changes had 
already been gradually effected, and what was left to be done 
was of slight relative importance, and was accomplished with 
very little disturbance to business. Let us profit by this example. 

The following are the principal metric tables :-— 

LENGTH. 
Io milli-meters . . . 
Io centi-meters  . ° 


make a centimeter. 
»  decimeter. 


10 deci-meters é . ° 9 meter. 

Io meters ‘ : R ‘ »  dekameter. 

10 deka-meters ‘ . - »  hectometer. 

1o hecto-meters . > “ » kilometer. 

10 kilo-meters ‘ ‘ : »  Myriameter. 

CAPACITY. 

1o milli-liters . ‘ make a centiliter. 

10 centi-liters . ‘ ‘ » deciliter. 

10 deci-liters . ‘ : »  ifter. 

1o liters . ‘ , P ‘ »  dekaliter. 

10 deka-liters . . : ‘ »  hectoliter. 
WEIGHT. 

10 milli-grams . : make a centigram. 

Io centi-grams ‘ ° »  decigram. 

10 deci-grams ‘ : . » gram. 

Io grams. . ° P »  dekagram. 

10 deka-grams ‘ ° ‘ »  hectogram. 

1o hecto-grams . ‘ ° » kilogram. 

10 kilo-grams . . ° »  myriagram. 


The liter is a cubic decimeter. 
The kilogram is the weight of a liter of water. 









































THE PRACTICAL MAGAZINE. 





73 





CHRISTIE’S RAILROAD DETACHABLE CLAW-BAR. 
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—s HE invention represented in the annexed engrav- 
S ing is an improved railroad bar, provided with a 
os 2) detachable claw, which is so applied as to cause 

Gs AN the entire strain to be thrown upon a jog and 
Ne, : shoulder on the solid portion of the implement. 

The device, it is stated, will pull spikes straight 
out of the tie, leaving the bolt ready to be immediately driven 
again. 

The claw piece, the shape of which is plainly set forth in our 
engraving, fits firmly up against the main portion of the bar, 
and is secured by a bolt passing through. It will be noticed 
that the bar has two flat faces, a jog, and an under cut, which 











fit the corresponding surfaces of the claw so that, as soon as 
the bolt is'set up, the parts are tightly united together. The 
entire strain comes on the jog and shoulder and not on the bolt, 
which merely serves as a means of junction. 

The trackmen, working on a line of road, may be furnished 
with a number of claws, and in case one should break a perfect 
one could be quickly substituted, putting the bar again in work- 
ing order. The claw is quite cheap ; and, according to the in- 
ventor, costs about one-tenth the price of the ordinary jaw-bar. 
Its appearance from below is shown in fig. 2. We are informed 
that the device has been in practical use for two years past with 
excellent success.—Scéentific American. 


THE NEW ORLEANS FIRE-BOAT. 


ROM the “ Nautical Gazette,” of New York, we 
quote the following :— 

“The Harlan and Hollingsworth Company, of 
Wilmington. Del., have recently completed an iron 
fire-boat for the Board of Underwriters of New 
= = Orleans, who constitute the Harbour Protection 

Company of that city. This boat, and her fite-extinguishing ap- 
paratus, deserve detailed description, owing to the many novelties 





| introduced in her construction, the excellence of workmanship 


displayed, as well as the enterprise of her owners and designers 
in branching out from the old customs, and applying the newest 
and most efficient means known to serve the ends for which the 
propeller has been built. She is the first boat of the kind built 
in this country, and is intended to replace a wooden vessel now 
in use by the same company. The old method of relying upon 
a wooden hull and ordinary pumps has been abandoned, for the 
“ Protector ” (as the new vessel is called) is constructed entirely 


| of iron, rendering her fire-proof, while, in addition to the ordinary 


| Chicago. 





pumps, she is provided with a gas apparatus, from which much 
is expected. 

The water pumps of the “ Protector” are from the Geo. F. 
Blake Manufacturing Company, of Boston, New York, and 
There are altogether three of these pumps on board, 
but two of them are of large capacity—one of 1,300 gallons per 
minute. The forward pump has four hose attachments and the 
after one two. One of these pumps has an inlet of eighteen 
inches, which is so arranged that a flood of water may be turned 
into the hold of a ship on fire, or for supplying water in large 
quantities on shore for steam fire engines or other purposes. 
These pumps are very simple in construction, and are positive 
under any pressure. In design they are compact and symmetri- 
cal, and are durable and well arranged in all their parts, and can 
be worked up to a very high piston speed with the most unequi- 
vocal results. 

The “ Protector” is provided with 2,000 feet of hose, which 
will stand a pressure of 450 pounds to the square inch, and force 
a stream about 250 feet. In this department the “ Protector” 
has no superior in this class of floating fire engines. 

Owing to the muddy condition of the water in the Mississippi, 
and the liability of goods suffering damage through its use in the 
event of fire, reliance is placed upon the gas apparatus for extin- 
guishing fire in ships without material damage to freight. The 
“ Protector” is the first vessel in which this idea has been carried 
out to an extent to be of great practical value. The “ Protector” 
is, therefore, furnished with a large and powerful generator of 
carbonic-acid gas, constructed by Babcock, in Chicago. The 
capacity of this apparatus may be judged when we mention its 
ability to fill a space of 100x 20x20 feet in fifty-two minutes. 
From the three tanks composing the generator a hose can beled 
to the burning vessel, and, owing to the specific gravity of the gas 
being fifty per cent. in excess of that of air, no trouble will be 
found in driving it into the burning hold of a ship. Its presence 
can be observed by the eye, on account of its bluish colour. The 
work of removal, after the fire is extinguished, is accomplished 
by a pump provided for the purpose. 

The boat has a handsome hull, remarkable for its strength. 
In general appearance she resembles a large tug, having a length 
of 122 ft. over all, with 22 ft. beam and 12 ft. hold. The keel is 
of the gutter pattern, ,4 in. thick; frames of angle iron, 3 x3 

x in., spaced 21 in. apart. Reverse bars are fitted one to every 
floor, running up to the deck stringer, an arrangement consider- 
ably in excess of Lloyd’s rules. The floors are 18 in. deep, ;% 
thick, their depth increasing toward the ends, The centre inter- 
costal keelson is ,5 thick, with double angle-iron bars on top, 5 x 
3x4. Two side keelsons are added, in the shape of a deep plate, 
6 x 3, secured by angle irons on top, riveted to the reverse bars. 
Stem and stern posts, as well as boiler and engine keelsons, have 


| been furnishedas required. The deck beams are of bulb iron T,6 


in. deep, 3 thick,and stationed at eachalternate frame, secured with 
P, = ’ ’ 


| welded knees. Breast hooks are fitted in large numbers, tying the 
| endsmost effectually. The stanchionsare of round bar,and unusu- 


| beams. 





ally heavy. There is acollision bulkhead, and another forward of 
the boiler, made of 3, iron, and braced with 3 x 3 x } angle iron. 
The bulwarks arealso of metal, 4 thick and 18 in. high, and braced 
in the usual style,inboard. Fora deck tie, a stringer plate is run 
from bow to stern on either side. It is 20 in. wide, ,4 thick, 
with slight diminution near the ends, and secured to the sheer 
strake with 3 xX 31x ;4 angle iron, as well as riveted to the deck 

Coal bunkers are made of plate 3, thick, and braced 
by 3x2Zangleiron. Ofthe outside plating, the garboards are /;, 
the bottom and bilge 4, and 3, the sides 3, and the sheer strake 
7 thick, with a slight diminish at the boat’sends. All butts, of 
both plating and stringers, are double riveted, other butts single 
riveted, using jrivets. The deckis made entirely of iron, 4 thick, 
giving, of course, immense strength to the entire hull, and ren- 
dering the deck fire-proof. 

The floor is covered with Portland cement up to the turn of the 
bilges, and the boat painted throughout with three coats of paint. 
Forward is a powerful windlass, with cast-iron chocks, &c. Aft 
are cast-iron towing posts, and over the bows an anchor crane. 
The deck house is of iron } thick, braced with 2} x 23 angle iron. 
Its deck is of similar scantling. The interior is handsomely fitted 


| with narrow, matched boarding, an air space being left between 
' the latter and the house’s sides. The forecastlecontains six berths 
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for crew, with lockers, store rooms, &c. Iron stanchions and 
brass railings around the pilot house, at the forward end of the 
deck house, give a handsome finish to the joiner work. The 
motive power is supplied by one return tubular boiler, 8 ft. dia- 
meter and 17°6 ft. long. It has two furnaces, flues below and 
return tubes above, and is furnished, further, with a steam drum, 
safety valve, gauges, and a heater, with “ bleeder” from the steam 
pipe, to heat water, besides all other requirements of a boiler. 
There is one injector and one independent steam pump for sup- 
plying this boiler, while a donkey boiler, with appurtenances, is 
devoted expressly to driving the pumps. The engine is of 
the inverted, direct-acting, non-condensing type, with a cylinder 
26 in. diameter and 28 in. stroke, and wrought iron shaft, cast 
iron propeller, framing and stern bearing, lined with Babbitt metal. 
The cylinder has a slide valve, with link motion, and a separate 
cut-off, adjusted with a radius lever. A feed and a bilge pump 
are attached to the main engine. The working pressure in the 
boiler is too lbs. All bells, speaking pipes, valves, &c., have been 
supplied wherever required. The builders also supplied thevalves 
appertaining to the pumps, together with all the copper pipes, 
reels and accommodations for the pumps and Babcock Extin- 
guishers. The 18-in. receiving pipe of the suction pump has two 
valves arranged for the discharge from the 16-in. pipe, one on 
each side of the main deck. All the pumps take steam separately 
from the boiler, their exhausts leading into the smoke-stack, 
serving as jets. 


“WEIGHING” A RAY OF LIGHT. 





N Friday evening, February 11th, Mr. W. Crookes, 
\Y)| F-R.S., gave, at the Royal Institution, the “ Fri- 

Wie day evening discourse,” his subject being the me- 

(A) chanical action of light. The important proposi- 

4} tion for the utilization of a radiometer with a 

~ recording Morse machine for meteorological pur- 

poses, was explained and warmly urged. The method for testing 
gas was explained more fully than at the London Institution. 
The apparatus consists of a pith bar suspended in a vacuum tube, 
in the middle of which is a small circular mirror. On this mirror 
is directed light from an electric lamp, which is made to pass 
through screens of water and alum solutions, so that all heat from 
it shall be cut off, the sole use of this light being to illuminate 
the mirror. The reflection from this falls on a graduated scale, so 
that the smallest motion can be measured. A “standard” light is 
then brought near one end of the pith bar and is placed at just 


such a distance that the repulsion it produces on the pith causes | 


it to turn till the mirror spot reaches 100 of the conventional de- 
grees on the scale. Then the light of the gas to be tested is 
brought to bear on the other end of the pith bar, and the repul- 
sion here produced counteracts the repulsion caused by the 
standard light at the other end. The extent of the counteraction 
can be seen by the mirror spot moving towards its original posi- 
tion. In order that there shall be nothing but light from the gas 
to reach the pith, it is passed through a solution of alum and a 
solution of quinine, which cut off the rays of both ends of the spec- 
trum. This very delicate test would do away with the so-called 
“ standard” test candles, which are, even with all care taken in 
their production, acknowledged to be very variable. A very im- 
portant experiment, shown for the first time, was that of the 
method of “ weighing” a ray of light. Although light is generally 
regarded as imponderable, Mr. Crookes not only showed his ap- 
paratus, but actually “ weighed” the light of a candle. The 
principle upon which it is constructed is based on the fact that 
a fine thread of glass suspended at one end may be turned round 


and round some twenty or thirty times without breaking, and it | 


has a tendency to untwist itself again. A very fine thread is 
suspended by both ends in a tube, and at one part of it is a small 
cross thread, to which is attached a disc of pith with one side 
blackened. At the junction of this cross-piece is a small circular 
mirror so arranged that a ray of light thrown on to it from a lime 
light shall be reflected on to a graduated scale, and any twisting 
of the glass thread shall be thus recorded. As the repulsion by 
radiation occurs only zz vacuo a Sprengel pump is employed to 
produce in the tube as perfect a vacuum as is possible. To one 
end of the glass thread is a turning disc and a Harding’s counter, 


and this is outside the tube. Mr. Crookes has contrived a means | 


by which the disc can be used without interfering with the 
vacuum. Such, briefly, is the construction of the apparatus. It 
is used in this way. The light to be “ weighed” is allowed to fall 
on the pith. This, as in the simpler radiometers, is repelled, and 


its motion causes a torsion of the glass thread and a motion of | 
The turning disc is employed 


the mirror spot along the scale. 
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to unwind the thread against this action, the mirror spot going 

back to zero on the scale. The Harding’s counter tells the de- 
| gree of torsion the glass thread has undergone by counting the 
| amount of unwinding required. Then a little iron weight, the 
| one-hundredth of a grain, which is within the tube, is lifted by a 
| magnet on to the little cross-bar, its weight causes a torsion, the 

mirror spot travels along the scale, and the unwinding is per- 

formed as before. A candle placed six inches away from the pith 
| was found to give 1,628 degrees of revolution, and the little iron 

weight 10,021 degrees. Then it is merely a matter of calculation 
| to compare the two, and the mechanical force of the candle- 
light is expressed in grains. A “standard” candle six inches 
off was found to be equivalent to 000172 grain. Mr. Crookes 
has made experiments on the sun’s light, and has worked out 
some calculations on it. It is equal to thirty-two grains on the 
square foot, fifty-seven tons on the square mile, or three thousand 
million tons on the whole earth, a force that but for gravitation 
would drive it into space. 





FIREPROOFING FABRICS AND WOOD. 


N. nearly all the recipes published for rendering 
ladies’ dresses or woodwork uninflammable, the 
chief ingredient has been tungstate of soda ; and 

+y although this salt has been proved to be very 

Ke competent for that duty, its scarcity and the con- 
2 sequent expense puts it out of the reach of many. 
The following formule of Patera have been recently subjected 
to careful experiment at Vienna, and have been found most ex- 
cellent. 

| 1, A mixture of borax and sulphate of magnesia (Epsom salts) 

is prepared by dissolving 3 parts by weight of borax and 2} 
parts of Epsom salts in 20 parts of water. The efficiency of this 
mixture is due to the formation, upon the fibre of the cloth or 
the tissues of the wood, of the borate of magnesia, which is alike 
insoluble in hot and cold water; and the fibre being enveloped 
by it, the evolution of combustible gases is very difficult, and 
the flame is prevented from seizing upon them. 

2. Another excellent material for fireproofing is a mixture of 
sulphate of ammonia and sulphate of lime or gypsum, in different 
proportions, according as it is to be used upon fine or coarse 
goods. The sulphate of lime seems to form, with the ammonia 
salt, a double sulphate which does not (or only in a very slight 
degree) possess the disagreeable properties of that salt. The 
action of this mixture of salts, which is capable of extensive use 

on account of its cheapness, depends, on one hand on its en- 
| veloping the fibre, and on the other on the volatility of the 

ammonia salt at a high temperature, whereby the flame is 
| smothered ; 1 part of sulphate to 2 parts of gypsum may be em- 
| ployed, and woodwork simply painted over with a concentrated 
| solution of the salt is sufficiently protected from fire. he wood 

is not, indeed, incombustible, but it takes fire much less easily, 
| gives but little flame, and ceases to burn of itself as soon as the 
| igniting body is removed, Since roofs thus impregnated would 
| lose this property because of the salt-washing out, Patera sought 
| to protect*it by a coat of tar, oil paint, or oil varnish, and found 

' 
| 
| 






that the fireproof quality suffered but little. If it were allowed 

to thoroughly penetrate the wood, as is done in protecting timber 

from rot, the effect would be increased: but no experiments 

have been made under those conditions. Patera also tried 

Fuchs’ proposed method of mixing water glass with an insoluble 

substance, like elutriated chalk, bone ash, clay, glass, &c., and 
| decided that his process was the best for wood,— Scientific 
American. 


ECONOMY IN MACHINE SHOPS. 


HE following suggestions, in regard to the care of 
tools and waste of oil in machine shops, are con- 
tained in a paper read before the New York Society 
of Practical Engineering, by James C. Bayles, 
editor of the /ron Age :-— 

“The proper care of tools is always attended 
with an important economy. In small establishments this sel- 
dom receives due attention. Asa rule,a tool belongs to anybody 
| who happens to have it ; consequently no one is responsible for 
it. Itis neglected, abused, mislaid, broken, stolen, or worn out 
| before it has rendered half the service it is capable of performing. 
| 















































In some shops the time of one man, and sometimes two, is con- 
stantly lost in looking for missing tools and putting them in 
order for use when found ; and a great deal of capital is wasted 
by the premature destruction of tools, which, with proper care, 
should have lasted for years. In all manufactories there should 
be a place for tools not in constant use, and some one should 
have charge of them. A very good system, which I have always 
found to work well, provides for the charging of every tool in 
use to the man using it. When it is returned he receives a 
credit for it which balances his account with the tool depart- 
ment. For tools added to his individual kit, such as files and 
other implements supplied by employers, charge is made and no 
credit is given until the tool is returned broken or worn out, 
when a credit entry is made, with date, showing how long it has 
been in use. Such a record induces men to be careful of tools, 
and, by inculcating good habits in this respect, leads to economy 
in a direction in which waste and extravagance are easily over- 
looked. 

“Another important saving in many shops would attend a 
more judicious oversight of the consumption of oil. In machine 
shops, and to a greater or less extent in all shops where ma- 
chinery is used and iron worked, the amount of oil wasted con- 
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DROUX’s APPARATUS 


NEW PROCESSES FOR MAKING STEARIC ACIDS. 


N order to obtain acid gases with advantage from 
neutral fatty substances by processes of saponifi- 
cation, it is necessary to make use of tallows, 
which will give on an average 48 to 50 per cent. 
of stearic acid, 43 to 44 of oleic acid, and 8 of 
glycerine. There are, however, other fatty sub- 

stances, such as palm oils and grease of inferior quality. Palm 

oils are often at much lower prices than tallows, and it would be 
profitable to employ them, since they furnish 58 to 60 per cent. 
of fatty acids suitable for making stearic candles. For a long 
time trials have been made to treat them directly by sulphuric 
saponification, followed by distillation, but it is only lately that 
oils which come to Europe in increasing quantities have been 
profitably treated by substituting for sulphuric acidification, 
saponification in Papin’s digester with 2 or 3 per cent. of lime. 
At first it was usual to pour 35 to 40 per cent. of acid at 66° 
Cent. (151° Fahr.) into the fatty substance kept at 100° (212° F.) 
for 24 hours. The employment of such an excess of acid and 
heat for so long a time involved the destruction of a quarter and 
even a third of the fatty material, which was converted into tarry 
substances. This proportion of acid was lowered with an in- 
crease of temperature, till at last only 10 to 12 of acid was used 
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stitutes a very large proportion of the total amount used. This 
waste results from a certain looseness of habit which most men 
acquire in handling materials which some one else pays for. 
When a drop of oil is needed, it is customary for the mechanic 
to pour a stream from his oil can, and wipe off the surplus with 
a wad of cotton waste. Itis no exaggeration to say that half 
the oil used about many manufactories of machinery and metal 
goods is wasted, and the waste constitutes a serious item of ex- 
pense. Oil is almost always used exclusively for lubricating 
purposes, especially in small establishments, yet there are other 
lubricants that might be kept constantly on hand, which are at 
once much cheaper and much better than oil, for such purposes 
as drilling, tapping, screw cutting, &c. There is also a great 
deal of oil wasted in applying it to machinery and shafting. 
Whenever we see a drip pan that has not been attended to for 
a few days, we may be pretty sure of finding it half full of oil 
which has rendered no service, and which has become unfit for 
use, being gummy, foul, and filled with foreign impurities. 
There is no need of this waste, which never occurs when the 
oiling of the shafting and machinery is properly looked after ; 
but it is an evil against which the manufacturer can guard only 
by constant watchfulness.” 





ae. 2 


FOR DISTILLING FATTY SUBSTANCES. 


for 100 of palm oil, but the direct treatment by sulphuric acid 
has always given such uncertain results that many sustained 
heavy losses and abandoned the process. 

At the present time the fatty substances, instead of being 
treated with sulphuric acid, are subjected to saponification, an 
operation less expensive than acidification, and yielding 8 to 9 
per cent. of glycerine at 28°. 

The waste of fatty substance in saponification is well known 
to be not liable to the many chances of destruction in concen- 
trated sulphuric acid, and with 100 of palm oil, or a mixture of 
palm oil and tallow, 92 to 93 of fatty acids and 8 to 84 of gly- 
cerine are regularly obtained. These figures, which seem at first 
sight to exceed the total of the substance treated, are owing to 
the fixation of the water on the glycerine, which is produced at 
28° Beaumé. 

After the decomposition of the saponified substance, it is 
made to undergo a slight acidification by means of 4 to 5 per 
cent. of sulphuric acid in a cast-iron apparatus of hemispherical 
form, which M. Droux has fitted up with a combination of plates 
for producing agitation. 

The fatty acid is then washed with water in the distilling ap- 
paratus, after having been dried in a leaden basin fitted up with 
a dry steam worm. The distillation requires some precaution. 
Though at first sight nothing seems simpler, yet the management 
of a drying apparatus presents greater difficulties in practice 
than the system of saponification. If the distillation took place 
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at the open fire, the fatty acids would be decomposed for the 
most part, leaving an abundant residuum charged with tar or 
charcoal, according to the extent to which the distillation was 
carried, and a great quantity of combustible gases would be dis- 
engaged. But if the temperature is regulated so as to keep the 
fatty material from the action of the fire, and especially if 
atmospheric air is excluded from the distilling apparatus, the 
operation is effected regularly, and without injury to the fatty 
acid. -For this purpose steam heated to 250° or 300° C. (482° 
or 572° F.), is sent in to the fatty acid, and while it drives out 
the air, it facilitates distillation by carrying off fatty acid. The 
products of distillation go to the condensing worm and are there 
condensed. 

It is of great importance, so far as concerns the quality of 
the products, especially of the oleic acid, to dry at the lowest 
temperature possible. With the assistance of a powerful steam 
current hot margaric and palmitic water passes to distillation at 
about 180° C. (356° F.). Oleic acid requires 190° to 200° C. 
(374° to 392° F.), and stearic acid 230° C. (446° F.). In this 
case the ratio of the water in a state of vapour to that of fatty 
acid is 7 to 1. In proportion as the temperature is raised, the 
volatility of the fatty acids increases. It must reach 290° C. 
(554° F.) for the distillation to be effected well and without in- 
jury to the fatty acid, especially the oleic acid. The distillation 
should be performed rather slowly, and particularly at a low 
temperature, 12 to 15 hours should be taken for distilling 1,500 
kilogrammes (3,300 lbs.), but the temperature must not reach 
300° C. (572° F.). 

The distilling apparatus constructed by M. Droux is thus 
composed. A is a vessel or alembic in the form of a cylinder, 
closed by two spherical caps or heads. This vessel is made of 
cast iron or copper, according to circumstances, and is sur- 
mounted by a pipe, D, for conveying the products of distillation 
to the condenser, R, which is made of copper and lead, and fixed 
in a sheet-iron basin filled with water. The fatty distilled matter 
flows into the receiver, X, made of cast iron or stone ware. It 
arrives there in a liquid state, and mixed with the water result- 
ing from the condensation of the steam sent into the distilling 
apparatus. 

G is an accessory drum to receive the light gases which are 
not condensable, and bring with them mechanically a small pro- 
portion of fatty acid. This is deposited in the drum G, and 
descends by a pipe below into the receiver X. The light 
gases are then conveyed to the factory chimney, after having 
traversed a series of drums in which they deposit more fatty 
material. The fatty acid resulting from distillation is with- 
drawn by the tap, Z, while the water flows through a bent tube 
not represented in the illustration, and arranged in such a 
manner as to maintain a constant level. 

The whole, therefore, forms an ordinary distilling apparatus, 
except in the details. But the fatty acid can be distilled only 
when protected from the air ; it is not very volatile, and the heat 
developed under the alembic alone would not be sufficient to 
distil it completely. 

The construction of a steam-heater presents some difficulties. 
The heater should have the joints outside the furnace, be easy 
to put up and take down, be constructed strongly enough to re- 
sist high temperatures, present a sufficient heating surface, and 
lastly, not be too expensive. All possible forms have been tried, 
but no heater has yet been obtained to stand more than twelve 
to eighteen months’ work. M. Droux has hit upon the simplest 
plan. His heater is composed of cast-iron U tubes collected 
outside the furnace by means of cast-iron shoulders, and placed 
with the two ends inside the furnace. Consequently all the 
joints are outside, equally easy to examine, take down, and put 
up when it is necessary to change a worn-out tube, or turn one 
that is affected underneath by the action of the heat of the 
furnace. 

This heater presents a heating surface that may be increased 
by the addition of fresh tubes, and is not expensive. A single 
series of five tubes in U iron, or ten tubes altogether, is sufficient 
for a distilling apparatus ; but it is easy to place two series of 
tubes one above the other, as shown in the drawing. The heater 
is placed on a hearth and covered with a fire-brick vault, form- 
ing a reverberatory furnace. The furnace is arranged so that 
the flames, after having heated the heater, circulate round the 
distilling apparatus before reaching the chimney. 

A tube, V, conveys the steam from the factory generators into 
a cast-iron receiver, P, in which this steam deposits all its con- 
densed water before penetrating into the heaters, kept at a dull 
red heat. This arrangement is necessary for their preservation. 
After having circulated in the heaters, the steam penetrates to 
the bottom of the apparatus by means of an iron tube passing 
along the side of the apparatus, and serving to distribute the 
steam throughout the liquid to be distilled. The bottom of 
the apparatus ought to have a plate receiving the jet of steam, 














and a piece pierced with holes, to discharge the steam in all 
directions. 

The apparatus is fitted up with valves, snifting valves, mano- 
meters, thermometers, and taps necessary both for putting in the 
fatty acid and taking out the tarry residues. The taking out 
may be effected in two ways—by means of a tap at the bottom 
of the apparatus, or a plunging-pipe. In this case the discharge 
of the volatile substances ought to be interrupted by a register, 
D, in order to maintain in the apparatus the slight pressure ne- 
cessary for forcing the tar into the plunger. In all cases the dis- 
tilling apparatus ought to be put in buildings apart from the 
factory, and constructed of fire-brick. It is a good plan to 
make a covered channel near, into which the fatty material can 
be quickly discharged in case of accident, such as leakage, or 
the bursting of the apparatus. 

The manufacture of stearine candles by means of distillation, 
preceded by saponification, is now generally practised, distillation 
alone having been abandoned. Ifthe point of fusion of stearic acid 
obtained by distillation is three or four degrees—and sometimes 
even more—below the stearic acid obtained by saponification, 
the candle made out of it is not less white, burns quite as well, if 
not better, lasts as long, and is cheaper. It is different with re- 
gard to the oleic acid. This oil, suitable for making excellent 
soaps, and sought after for oiling wool when it comes from sa- 
ponification, has lost part of its value when it comes from distil- 
lation. The reason is, that the oleic acid, being liable to attack 
from heat, is partly decomposed, and approaches resin in its 
composition. But this evil may, in some degree, be avoided by 
performing the distillation carefully and slowly at a low tempera- 
ture, especially if the saponification takes place under pressure 
in a Papin’s digester. 

Notwithstanding a reduction of 5 to 8 francs (45. to 6s. 5d.) 
per 100 kilogrammes (220 lbs.) in the value of the stearic acid— 
a reduction which partly disappears when the stearic acid is 
made into candles—and a reduction of 8 francs (6s. 5a.) per 100 
kilogrammes (220 lbs.) in that of the oleic acid, the economical 
advantage is still in favour of distillation as compared with 
saponification. Revue Industrielle, Fan. 26, 1876. 


HARD STEEL versus SOFT IRON. 





R. ISAAC REESE, of Pittsburg, has an invention 
for cutting bars of hardened steel, and recently 
Professor B. S. Hedrick read before the American 
Association for the Advancement of Science, in 
session at Detroit, an essay on “The Requisite 
Amount of Simple Friction of Soft Iron against 

Cold Steel to Melt it.” He said the development of heat by fric- 

tion has been long known. For some time it has also been 

known that the operations of rubbing and rolling had the effect 
of changing the molecular structure of iron and steel. These 
operations will toughen and compact cold iron, and will harden 
and condense steel. Some time since Mr. Jacob Reese, of Pitts- 
burgh, Pa., had occasion to construct a machine for cutting bars 
of cold-hardened steel. For this ptirpose he mounted a disc of 
about forty-two inches diameter, made of soft wrought iron, upon 

a horizontal axis, so as to be rotated with great velocity. With 

any moderate speed no cutting was produced. But on giving the 
disc such a speed of rotation as to cause the periphery of the disc to 

move at a velocity of about 25,000 ft. per minute—nearly five miles 

—the steel was rapidly cut, especially when the bar to be cut was 
slowly rotated against the disc. Sparks in a steady stream were 

thrown off. But on examining the pile of accumulated particles 

beneath the machine they were found to be welded together in 
the shape of a long cone, similar to the stalagmites in the lime- 
stone caves ; they were nearly like the spikes of frost as formed 
in winter on Mount Washington, and illustrated at the Troy 
meeting. Real fusion takes place. The steel is melted by the 
swiftly moving smooth edge of the soft iron disc, but the disc it- 
self is but little heated. The bar of steel on each side of the cut 
receives but a slight heat, not at all drawing the temper, or oxi- 
dizing it. By this process a rolled, polished, and hardened steel 
bar of two or three inches in diameter may be cut in two in a few 
minutes. The soft metal disc of iron used was about forty-two 
inches in diameter. The particles fly off in a thick jet or stream 
through which the naked hand may be passed without injury. 

They glance off without burning the hand, having assumed the 
condition which causes the spheroidal state of liquids.—P2¢¢s- 

burg Leader. 
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ON THE CONDITIONS AND PROSPECTS OF 
ARCHITECTURE IN THE UNITED STATES. 


By W. FOGERTY, FELLOW OF THE ROYAL INSTITUTION OF 
BRITISH ARCHITECTS. 


HE importance of travel to the professor or stu- 
dent of architecture is a matter pretty extensively 
recognized and admitted. Even before the days 
of steamships and railways, it was considered an 
essential part of every English architect’s educa- 
tion that he should spend a year or more on the 
Continent of Europe, visiting the noble monuments of ancient, 
medizval, and modern art to be found there. But, notwithstand- 
ing the great facilities of travel alluded to, which have brought 
America practically as near to us as France or Germany were 
but a few years since, that Continent has not commonly been 
looked on as by any means a desirable field for similar travel. 
It has been too generally assumed that there was nothing to be 
seen or learnt of the art in America, an error which I trust this 
paper may have some effect in exploding, while at the same 
time I may be able to point out the peculiar attraction America 
presents, as being undoubtedly the grandest field the world has 
ever presented for architectural practice, calculated to awaken 
the noblest ambition in the breast of every true lover of his art ; 
an ambition, too, not by any means likely to be disappointed in 
those who, having become duly qualified by European study, 
may not find suitable openings at home, and may choose to 
transfer the scene of their labours to the New World. 

In this latter respect America, and especially the United 
States, is widely different from the Continent of Europe. Ofall the 
English students and architects who annually visit the classic 
cities of Europe, it is rare to hear of one engaging in actual 
practice, much less settling in any of them. The number of new 
and important buildings to be erected is so few in comparison 
with the amount of local talent, that, although we may now and 
then hear of an English congregation, in some continental city, 
getting a design for their church from a London architect, or of 
an English millionnaire employing one of the same fraternity to 
build a villa on the shores of some Swiss or Italian lake, these 
instances are so few and exceptional as only to prove the general 
principle that the Continent of Europe, albeit an admirable hunt- 
ing ground for English engineers, is by no means an attractive 
field for practice for architects of the same nationality. But it 
is hard for an English architect of any ability to travel in the 
United States and not be strongly tempted to settle there. That 
more have not done so is rather a matter of surprise, possibly to 
be accounted for by the fearful struggles, political and financial, 
through which the country has so recently passed, and by the 
fact that architects are commonly men of quiet and domestic 
tastes, whose household gods are dear to them, and who, unlike 
their brethren the engineers, ordinarily prefer modest competence 
at home to the chances of achieving fame and fortune abroad. 

To be sure, a large proportion of the profession in America is 
composed of men born in the United Kingdom, as is the case 
there with all other professions and trades. But these men have 
commonly emigrated while young, and have acquired their pro- 
fession in America. The number of those who have studied in 
Europe is comparatively small, and it is to be observed that in 
Most instances they occupy important and leading positions. 
Of course they are at a slight disadvantage at the outset com- 
pared with native Americans, possessed of local knowledge and 
influence ; but this is soon overcome, and they are, or ought to 
be, possessed of great advantages over the foreigners of other 
nationalities—French and German, for instance—in speaking 
the same language as prevails in the country of their adoption, 
and being accustomed to nearly the same laws and social usages. 
Diversities of this kind, though usually mastered in time by the 
Germans, seem to present an insurmountable obstacle to the 
success of our Gallic neighbours in the practice of architecture 
in the United States. Architects of other nationalities may be 
thankful for this, for American taste is so decidedly in favour of 
everything French, and French ability, I need hardly say, is so 
strongly marked, that if French architects were only to take 
kindly to American soil, they would soon carry all before them 

‘upon it. As things are, however, the field, though wide and open 
to all nations, is so circumstanced as to invite English-speaking 
architects more strongly than any others. 

These views may seem, at first sight, to be at variance with 
those expressed in a paper on American practice recently read 
by me in New York, as it is there stated that architects are 
neither so much appreciated nor employed in America as in 
Europe. But this seeming contradiction will be reconciled when 








the causes are investigated, some of which are dealt with in that 
paper. I am convinced that the American public only requires 
to be shown what well-qualified architects really can and ought 
to do for them, to appreciate and remunerate them correspond- 
ingly. But so long as architects there are content, as they are, 
to neglect the constructive, financial, and executive parts of their 
profession, and choose to devote themselves almast exclusively 
to the zesthetic, it is no wonder that so eminently practical a 
people hold them in slight esteem, and look upon them to a 
great extent as mere draughtsmen. 

With these preliminary remarks I will now proceed to give 
some account of the condition of the art itself, as shown in the 
principal buildings, which I will endeavour to describe under 
their several classes, 

Vast as is the territory of the United States, its active life is, I 
think, more concentrated in cities than in Europe, and it is in 
them we must look for the best types of American architecture. 
The smaller country towns and villages can scarcely be said to 
possess any architecture at all, being often built wholly of wood, 
in plain box-like forms, or else of brick, used in equally simple 
forms, and taxing no other resources than those of the local 
“boss” carpenter or mason. There are but few country man- 
sions on a large scale surrounded with ample demesnes, such as 
are to be found in Europe, consequent on the absence of a terri- 
torial aristocracy. There are, however, in the vicinity of all large 
cities numerous pretty villas occupied by wealthy merchants and 
bankers, which bear a close resemblance to the same class of 
houses in the old country, with some marked peculiarities to be 
presently noticed. The more common ambition, however, of 
the American millionnaire is to build neither a country mansion 
nor suburban villa, but to erect for himself a gorgeous town- 
house on Fifth Avenue, New York, or some of the corresponding 
streets in other cities. City life is, for various reasons, the most 
attractive, elegant, and fashionable, and hence the town-houses, 
especially of New York, are by far superior to the country or 
suburban, and compare favourably with those of most European 
capitals. 

Of course, in the wealthy and fashionable quarters, churches 
of corresponding character must be looked for ; religion, although 
not specially recognized by the State, being quite as fashionable 
in America as in England; and hence, in these quarters of the 
chief cities, we find costly churches of nearly every denomination 
alternating with lines of stately mansions, and as different in 
their character and cost from the simple wooden-spired boxes to 
be found in the villages above mentioned as can well be con- 
ceived. In the poorer quarters of the cities the churches are of 
corresponding character with the houses around, and may be 
shortly described as being nearly all of what is known as the 
“ Little Bethel” type among ourselves. 

The unsettled habits of so many of the American people, and 
the great expense of housekeeping, causing a large and respect- 
able section of the community to reside in hotels, have developed 
the latter so as to rank amongst the “great institutions of the 
country,” and as examples of architecture they will require spe- 
cial notice. 

The vast commercial relations of the great cities have also re- 
quired that warehouses and shops, or “ stores,” as they are called, 
should assume enormous dimensions, and they are more ofcen 
than with us highly decorative and palatial in their appoint- 
ments. Banks and insurance offices, also the offices of the nu- 
merous journals, form splendid subjects for architectural treat- 
ment, and are commonly carried out in a liberal spirit. 

The post-offices, custom-houses, and law courts have nearly 
all recently undergone a process of reconstruction, on a much 
grander scale than before, chiefly by the United States Govern- 
ment, and, if we except the miserable pittances paid to the 
architects, no expense seems to be spared to render them 
worthy of a great nation. The telegraph offices, albeit still in 
the hands of private companies have also recently been taken 
in hand, and some noble buildings are in progress for these 
purposes. The railway stations, or “ depots,” as they are called, 
are rather behind in the race, being as yet generally temporary 
wooden sheds, and but one really colossal terminus, worthy of 
comparison with those of Europe, has as yet been erected in 
New York. ’ 

The town or city halls, and the State Capitols, in which the 
legislatures of the various States hold their meetings, have 
nearly all been found too small and old-fashioned for modern 
ideas, and some very noble and magnificent new buildings are 
either in progress or projected for these purposes. 

There are large and handsome theatres and opera houses to 
be found in every great city, which, from their occupying 
excellent and commanding sites, and the general spaciousness 
and elegance of their appointments, contrast most favourably 
with ours. The same may be said of the music and lecture 
halls, which especially abound in Boston and New York. 
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Public museums and picture galleries are as yet in their 
infancy, and can scarcely be expected to rival those of Europe 
for many years to come, but every large city has a respectable 
public library, the buildings for which are often costly and 
handsome. ‘There are in New York, Brooklyn, and Boston 
appropriate buildings for the purpose of annual art exhibitions. 

Charitable institutions, such as hospitals and asylums, appear 
to be as well sustained and appointed as any in the world, and 
some of the buildings for these purposes are very extensive and 
magnificent. In a country which has set so good an example to 
our own on the subject of education, it is only to be expected 
that schools and colleges would abound. Of these buildings, 
the public schools, commonly erected by the city or state 
authorities, though often spacious and well appointed, are rather 
commonplace building than architecture. The colleges as yet 
seem to suffer from the want of adequate funds. The two well- 
known universities of Harvard and Yale have no state endow- 
ments, and are dependent on private munificence. Hence, 
venerable as they are, they have as yet little to show that can 
be called architecture, and that little is of a very poor class. 
Trinity College, Hartford, Connecticut, has recently sent over 
to Mr. Burges for designs for a new college on an immense 
scale, which have been illustrated in some of the English journals, 
and the first instalment of which, I understand, is about being 
contracted for. One of the latest founded universities, Cornell, 
in the State of New York, has, however, shown its appreciation 
of our art by the appointment of a professor of architecture 
(though, singularly enough, a clergyman has been selected for 
the post), and I believe similar professorships are in contempla- 
tion at Harvard and Yale. There is in Boston an excellent 
scientific school, the Massachusetts Institute of Technology, 
which has a professorship of architecture attached, to which, 
however, an able practising member of the profession, Mr. W. 
R. Ware, has been appointed. I hope these may be hints to 
the board of our honoured University of Dublin to follow the 
same example, which has also been set by Oxford, Cambridge, 
and London. 

The public cemeteries compare very favourably with ours, 
not alone in the sites they occupy, but also in regard to the 
order in which they are maintained and the substantial character 
of the monuments, in which granite and marble are profusely 
employed. Notwithstanding the costliness of these, and the 
excellence of the materials and workmanship to be seen in 
them, they more often display ignorance and bad taste in design 
than otherwise, for the very simple reason that the American 
public has not yet generally learned the propriety of employing 
architects upon them, but orders them directly from stone or 
marble masons. 

In materials for building, the United States appear to be par- 
ticularly favoured. Granite of varied colour, admirable texture, 
and almost unlimited dimensions abounds, and is extensively 
used in public buildings, for which the largest columns can be 
had in one piece, and some varieties admit of being polished 
quite equal to the granite of Aberdeen. It is also used for 
paving the side walks, in which it is not uncommon to see 
slabs 15 ft. by 8 ft. laid down, giving the whole width required 
without a joint. White marble exists in great profusion near 
New York and elsewhere, and is largely used, so much indeed 
as to become nearly as common as Bath or Portland stone in 
England. It is easily worked, and gives a beautiful surface 
without being polished, of which operation, however, it is also 
susceptible. The sandstone in general use is the well-known 
“ brown-stone,” raised in the states of New Jersey and Connecti- 
cut, and extensively employed in the huuse fronts of New York, 
for which it is well adapted, its rich warm tints producing a 
very pleasing effect. There are also lighter-coloured sandstones 
used, from Ohio and Nova Scotia. I do not remember seeing 
any specimens of oolitic stone, such as Portland or Bath, but it 
is no great loss to be without a class of material which, how- 
ever easy to work, is equally facile at disintegration. Red 
bricks are made, especially in Philadelphia, much superior to 
any I have seen in Europe, and white or cream-coloured, in 
some of the western states. Cement is rarely used as an external 
coating, the species of architecture in which it would be em- 
ployed at home being commonly rendered either in stamped 
zinc or cast iron, the use of which, in the fronts of buildings, is 
very extensive, and, as characteristic of the country, deserves 
special notice. 

In woods the United States are rich. The several varieties 
of American pine we are accustomed to here are, of course, 
much used there also, but in addition, walnut, butter-nut, chest- 
nut, ash, oak, and other hard woods abound, and are nearly the 
same price as pine, the only difference of cost being in the 
working, which, again, is counterbalanced by the saving in 
painting. Hence, these woods are extensively used, and give a 
fine effect to the interiors, being commonly wrought and finished 
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by skilful cabinet makers (mostly German) with great taste. 
The ironmongery in general use seems much superior to the , 
corresponding articles used in England, the flaps of the hinges 
being usually silver-plated or otherwise decorated, so as to pro- 


| duce a very fine effect by contrast with the polished hardwood 








of the doors. 

In plumbing and engineering works applied to buildings, I 
must say the Americans appear considerably ahead of us. The 
excellence and finish of the baths, lavatories, and other sanitary 
appliances in the principal houses and hotels is such as to de- 
serve the highest encomium. The same applies to the warming 
of buildings by steam and hot water, in which great progress 
has been made during the last few years, consequent on the 
severity of the climate in winter, which severity, however, now 
is scarcely to be felt, so completely are the halls and passages, 
as well as the principal rooms, kept to an even temperature by 
such appliances. I think in this particular we have much to 
learn from the Americans. The use of lifting-rooms, or “ ele- 
vators,” is very general in all the large and lofty hotels, ware- 
houses, and blocks of offices, and the perfection of their 
mechanism exceeds anything I have seen elsewhere, and has 
the effect of causing the uppermost stories in these buildings to 
be nearly, if not quite as valuable in letting as the lower. From 
all which it will be seen that, in materials, workmanship, and 
mechanical appliances, the Americans are greatly favoured ; 
and such resources, used under the direction of able architects, 
ought to result in the development of as noble a school of archi- 
tecture as is to be found in the world. That this result has not 
yet been attained is unfortunately the case, the cause being, as 
I believe, to a great extent to be found in the unnatural severance 
between the artistic and practical, which has hitherto prevailed 
in American practice. Many of the largest and most important 
structures, built of the most costly materials, displaying great 
excellence in workmanship and a high degree of perfection in 
their mechanical appliances, have been erected without any 
architect at all; the proprietor preferring to place himself in the 
hands of a “ practical man” rather than of an artistic genius, who, 
as he believes (and too often with truth), knows nothing of the 
value of materials and work, and can do little else than “ draw 
plans.” Of course such occurrences are not universal, but there 
are enough of them to stamp a vulgar and commonplace cha- 
racter on American buildings, and sometimes to get American 
architects discredit in the eyes of foreigners for what they really 
had nothing to do with. 

I need scarcely say, if we except the Aztec ruins in New 
Mexico and Arizona, that there is very little architecture of 
historical interest in the United States ; but such as there is, 
is to be found in the older cities on the eastern seaboard, New 
York, Boston, Philadelphia, and Baltimore, and recalls the time 


of Queen Anne and “the days when George was king.” Itisa 
very close imitation of English works of the same time. The 


early years of the Republic, and the commencement of the 
present century, seems to have given rise to a few respectable 
old-fashioned practitioners in these’cities and in the then newly- 
founded city of Washington ; and the setting in of the Greek 
mania in Europe was attended by a similar rage for Greek 
temples in all these cities, and some of the principal United 
States buildings, including the Treasury and Patent Office, are 
among the results; also the Girard College at Philadelphia. 
These buildings are, I think, neither any better nor worse than 
the corresponding efforts of the Greek school at home. The 
enlargement of the United States Capitol, conducted under the 
direction of Mr. Thomas U. Walter, one of the leading practi- 
tioners of the time, displays a departure from the rigid Greek 
types so much in vogue, and despite the execution of the dome 
in cast iron, must be admitted to be a very noble and appro- 
priate pile. It occupies a commanding site, and the dome 
stands well up from the rest of the building, and is seen not 
alone from all parts of the city, but from the country for many 
miles around, ordinarily under a clear sky. Having seen most 
of the great domed structures of Europe I am not aware that 
any of them produces, on the whole, so fine an effect. Since the 
completion of this great work a long pause took place in the 
United States Government operations, until the advent of Mr. - 
A. B. Mullett as architect to the Treasury. This architect, 
during the eight years in which he held office, certainly had op- 
portunities which fall to the lot of few. Some thirty or forty 
great buildings, costing from £100,000 to £1,000,000 sterling 
each, and sometimes even exceeding the latter figure, have been 
planned and either wholly or partially carried out under his 
direction. Many of these are illustrated in the last report 
issued from his department, and those I have seen are executed 
in the most solid and substantial manner, ordinarily of granite in 
large masses. Their architectural character, though peculiar to 
the department, may be taken as one type of what is certainly 
developing in the United States as a national style, and which 
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may not inaptly be described as American Renaissance. 
Other examples of it are the new State Capitol for New York, 
in course of erection at Albany, under the direction of Mr. 
Fuller, and the new city buildings at Philadelphia, by Mr. 
McArthur, to be more particularly noticed further on. 

The older portions of the cities above-mentioned are nearly 
as irregular and crooked as any European city, but these por- 
tions (except in Boston) form but a small part of the area, the 
rest being comparatively new and laid out in rectangular blocks, 
which, however convenient for building purposes, are very prosy 
and tiresome in effect. Where the ground happens to be 
irregular it produces very disagreeable results, and indeed, as 
regards convenience, is not without its drawbacks, as- it fre- 
quently entails the necessity of traversing two sides of a right- 
angled triangle instead of the third. In New York it is seen to 
the greatest advantage, the great length of the island as com- 
pared with its breadth giving facilities for it, and the distinction 
between streets and avenues being easily remembered, also the 
mode of numbering the streets, but in Philadelphia it is par- 
ticularly tiresome. It was a great pity that in laying out these 
cities diagonal lines were not occasionally introduced, and that 
more space was not reserved for squares and parks. Except 
Boston, which has a very fine open space in its midst, called 
“the Common,” none of the cities have spaces of this kind worth 
mentioning, within their ordinary limits, although they have all 
recently added noble parks in their outskirts, the so-called 
Central Park of New York being one of the finest. One acre of 
park or square in the centre of a city, however, is worth a dozen 
in the suburbs, and Englishmen may be thankful to mon- 
archical institutions for giving London such magnificent breath- 
ing spaces, running up into the heart of the city, as St. James’s 
and the Green Park, Dublin may also take pride in the fact 
that there are no such noble squares in any of the American 
cities as Merrion Square and St. Stephen’s Green. The city of 
Washington is very nobly laid out indeed on the French system, 
and is not amenable to the complaint of prosiness or incon- 
venience attaching to the rectangular style of planning, but it 
has never filled up as expected, and it will doubtless be many 
years before it assumes a character worthy of its importance. 
Although the residence of the President, cabinet, and foreign 
ministers, is pretty lively during the session of Congress, it is 
not as yet fashionable, and has little of that metropolitan 
character which, despite state and governmental arrangements, 
belongs properly to New York. The latter city is the real 
centre of wealth, power, and influence, and is destined at no 
distant day to be a formidable rival to Paris and London in 
architectural grandeur. As it is,the Fifth Avenue rather exceeds 
in magnificence any one street or avenue in Europe, and it is the 
centre of a district which is no unworthy rival of the best quarters 
of the European capitals. 

The climate of the United States, and especially of New 
York, is eminently favourable to architectural effect. The total 
absence of smoke, and the frequency of bright clear days and 
brilliant sunshine, have a marvellous effect in making even 
commonplace architecture look well. Just as amid the smoke, 
fogs, and dust of London or Dublin the works of the greatest 
masters become grimy and dull, so there the doings even of 
mediocrity appear always to advantage. It must be consola- 
tory for the Americans to reflect, however, that, while the archi- 
tecture of their cities is decidedly susceptible of improvement, 
no earthly power can change the climate of the British Islands. 
What Sir Gilbert Scott calls the “vernacular” architecture of 
the American cities, was, until within the last twenty years, a 
reflex of that of the British, the same mouldings and other 
features appearing in corresponding places. Within that 
time, however, chiefly from the large influx of German skilled 
artisans, a vast improvement has taken place, and the details 
and finish of ordinary house work are now very much superior to 
those of the same class of buildings at home. The work, as 
already noted, is generally, done by cabinet-makers, and much 
more elegant forms and spacious proportions are given to doors 
and other internal woodworks than what are usual with us. 
Wainscoting is largely used, and the newels and balustrades of 
stairs are treated in a highly artistic manner, contrasting most 
favourably with the meagre and skinny forms customary here. 

To remark in detail on the various classes of buildings 
already referred to, it may be observed that the suburban villas 
are largely built of wood, and in the use of this material for such, 


‘the Americans have developed another variety of the national 


style, which, though often used with extravagance and bad taste, 
is also often practised with success. Verandahs are found to be 
an essential feature in all these, and often very prettily treated, 
and many frame houses are to be seen, especially in the environs 
of Saratoga and Newport, which form as elegant and attractive 
residences as could be wished for. The Gothic style is coming 
into pretty extensive use for this class of house, for which it 








is well’ suited. Brick and stone villas are not so frequent, and 
where indulged in, their architecture conforms more to the Eng- 
lish type, whether of Gothic or Italian. 

The extensive use of wood in middle and lower class dwell- 
ings in the suburbs of the great cities has had a good deal to 
do with the extent and destructiveness of the fires which have 
recently desolated some of these cities. At Chicago especially, 
although the central and business portion of the city was solidly 
built, there was (and still is to a great extent) an immense sur- 
rounding district composed of small wooden houses, in which 
when once a fire got head it spread with unusual force to other 
districts. The rebuilding of the city, although conducted ina 
more solid manner than before, will be no safeguard against 
similar disasters so long as this immense surrounding inflam- 
mable district remains as it is, or is permitted to be rebuilt of 
the same materials. However, in many of the cities, stringent 
municipal regulations have been passed forbidding the erection 
of frame buildings within certain limits—a wise precaution, as 
though, when standing apart frame houses are not particularly 
objectionable on the score of their liability to conflagration, 
the case becomes different when a large number are huddled 
together. 

The town houses, of New York and Brooklyn especially, are 
distinguished by their completeness and elegance. It can hardly 
be expected that there would be much variety in their external 
architecture, which is mostly of the American-Italian type, 
though here and there Elizabethan or Gothic has been tried. 
The exteriors are, however, generally quiet and gentlemanly in 
effect, the details of the steps, balustrades, doors and windows 
being, I think, much superior to ours. The doorways are almost 
invariably spacious, handsome, and inviting, with an external 
pair of doors disclosing a recessed porch, paved with marble, 
having handsome glazed doors within. All the woodwork being 
commonly of walnut with ornamental silver-plated hinges and 
fastenings, the effect is very good. The plans of the houses are 
different from ours, and are of two kinds, called the “high 
stoop” and “ English basement” respectively, the latter houses 
being different from anything used in England. Of course there 
are many varieties of these two leading types, the “high stoop” 
being the favourite, and deservedly so, as it admits of consider- 
able expansion. There are some houses of this class on corner 
lots perfectly sumptuous in all their details and appointments, for 
the purchase of which sums approaching to £40,000 or £50,000 
have been given. The enormous value of land in the fashion- 
able parts of New York renders it almost impossible to get a 
lot of sufficient size to build a mansion on greatly different from 
the ordinary plan. That of Mr. A. T. Stewart, at the corner of 
Thirty-Fourth Street and Fifth Avenue, is a notable instance, 
and is built of white marble, and said to have cost, with the 
site, about two millions of dollars, or £400,000. 

These town houses, being some of the most satisfactory build- 
ings to be seen in New York, are, however, rarely the work of 
architects. I believe originally architects used to be employed 
on them, and still whenever a very grand one is wanting, an 
architect is sent for; but they have developed into their present 
state of completeness chiefly by a tentative process, one builder 
copying from another this or that improvement, and soon. An 
English firm, Messrs. Duggin and Crossman, has been distin- 
guished like the Messrs. Cubitt, in London, by the completeness 
of the houses they have both planned and built. There are in 


| the upper part of New York some very splendid houses from 
| their hands, worthy of the best parts of Belgravia, and costing 
| each, with their sites, upwards of £30,000 of our money. 


The churches next require to be noticed, and seem quite as 
numerous as with us, notwithstanding the absence of any state 
endowment or religion. Although the Roman Catholic and 
Protestant Episcopal Churches have a large following, the bulk 
of the religion of the United States is some form of what we 
are accustomed to call Dissent or Non-conformity, and this has 
an important influence on the style of the religious edifices, 
which are called “ churches ” irrespective of denomination. The 
older ones to be found in the eastern cities, above referred to, 
are generally copies of well-known English churches of Wren’s 
time or thereabouts, but more often reproduced in wood than in 
any other material. The Puritans who colonized the New Eng- 
land States, however they may have hated episcopacy and all 
its surroundings, seem to have aspired to make the churches 
they built in the new world as like those of the episcopal 
church at home as possible. Hence in Boston, Hartford, New 
Haven, and other eastern cities, any one familiar with the 
London churches can easily count them from their duplicates 
all around him. Here is St. Clement Danes, there St. Bride’s, 
here St. Martin’s-in-the-Fields, there St. Mary-le-Strand, &c. 
St. Martin’s seems to be a prime favourite, and has not only 
been frequently reproduced in wood, but sometimes in stone 
also. There is a pretty fair replica of it in the latter material, 
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which has been recently erected for the Unitarians in one of the 
best quarters of Boston. 

There are a few such reproductions to be seen in New York 
also; but some of the wealthier episcopal congregations, follow- 
ing the English fashion, have in latter times erected some very 
substantial and monumental churches, reviving the architectural 
features of the perpendicular Gothic period. Trinity Church, 
New York, by Mr. Upjohn, is the best specimen of this kind ; 
it is so accurately reproduced from one of the best English 
models, that, with its churchyard and surroundings, it looks like 
a bit of the old country bodily transported across the ocean. 
There is another Trinity Church in Brooklyn, by Mr. Lafever, 
which closely resembles some of the large parish churches 
erected in England some thirty years ago. It has galleries in 
the aisles between the nave pillars. These two churches, albeit 
much behind the modern efforts of the Gothic revival in Eng- 
land, are superior to most of the churches of late date built in 
the United States. A few of these latter, built for the episcopal 
communion by well-known New York architects, show some 
advance as regards detail and finish, but none of them seem to 
have been erected under such favourable circumstances as the 
two above mentioned. The basilican plan with Lombardic de- 
tails has been adopted in one instance with marked success in 
the church of St. Bartholomew, New York, by Messrs. Renwick 
and Sandes. 

The Roman Catholic community has also erected some very 
respectable churches, and the cathedral for that denomination, 
now in progress on Fifth Avenue, from the designs of the last- 
named architects, promises to be as fine as any modern Euro- 
pean church of the same class. It is being built of white marble, 
in the geometric or decorated style, and the works are being 
executed in the most thoroughly sound and substantial manner. 

The churches built for the Episcopal and Roman Catholic 
communions are, as might be expected, no way different in plan 
or arrangement from those erected for the same worship in 
England ; but of late years the striving after novelty in the 
style has led the architects of some of the new and fashionable 
episcopal churches to indulge in heights and depths of sensa- 
tional or “acrobatic” Gothic that are enough to make the hair 
of some of our Gothic revivalists stand on end. When the 
architect has done his work, a medieval decorator is called in, 
under whose direction the roof, timbers, walls, and all other 
available spaces are set ablaze with colour and gilding. Nor 
are the other or non-episcopal denominations much disposed to 
remain behind in striving after architectural effect. Although 
from the simplicity of their worship, and the importance at- 
tached by them to preaching, the plans and arrangements have 
to be assimilated to those of lecture or music halls, still there 
is a strong disposition to have (externally, at any rate) naves, 
aisles, transepts, and a tower or spire. Indeed, in some in- 
stances, this disposition has been so strong as to result in the 
erection of buildings for Presbyterian worship quite as much in 
accordance with ecclesiastical precedent as any of those erected 
by the Episcopalians. There is a very elegant Presbyterian 
church of this class in Philadelphia, by Mr. Sims, one of the 
best pieces of modern Gothic to be seen in that city; and a 
perfectly sumptuous Dutch Reformed Church on Fifth Avenue, 
New York, by Mr. Wheeler Smith, which, with some extrava- 
gances, displays a good deal of taste and knowledge of Gothic 
detail, and is executed in the best possible manner. 

In general, however, the difficulty of reconciling the conditions 
referred to has led the architects into all manner of devices and 
disguises, such as rounding off the angles by studded partitions 
inside, so that the internal plan and section are often circular 
or elliptical, while all the external forms are square. About the 
most notable examples of this kind of treatment are the new 
church on Fifth Avenue, New York, for the congregation of the 
Rev. John Hall (formerly of Dublin) by Mr. Carl Pfeiffer, and 
the new Church of the Holy Trinity, also in New York, by Mr. 
Eidlitz. Some of the results achieved in the same manner are 
positively fearful to the unsophisticated European critic. The 
problem of providing a spacious auditorium, while maintaining 
a dignified ecclesiastical character, is one which remains yet to 
be solved at this side also, but the inducements to attempt its 
solution are much stronger in America than here : for, as already 
observed, the bulk of the community there is attached to forms 
of worship which require buildings primarily contrived for hear- 
ing and seeing, and the sums which are devoted to their erection 
are such as ought to be sufficient to carry them out in a suitable 
and dignified manner. 

Amongst the forms lately introduced for the plans of such 
churches is the semicircular, or that of the Greek theatre, 
which has been found very successful for hearing and seeing. 
Such a plan would admit of very effective treatment in the 
Classic style, but as that has gone out of fashion, attempts have 
been made to adapt the Gothic style to it, especially at the Rev. 
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Mr. Talmage’s tabernacle at Brooklyn, but the result has been 


anything but a success. Those who remember seeing Mr. Burges’s ° 


design for a senate-house to one of the universities, will be 
disposed to admit that even in his hands a semicircular plan 
proved very intractable with Gothic details. Other and more 
fearful results have been attained by another architect, who has 
received somewhat of a reputation, by disguising semicircular 
plans with heaps of towers, minarets, colonnades, &c., carried 
out in galvanized iron, as in the Rev. Mr. Hepworth’s new taber- 
nacle in New York. 

The internal fittings, being nearly always of hard wood, are 
much superior to the general run of those in our churches, and 
a much greater degree of attention is bestowed on the comfort of 
the congregation than with us. The vestibules, passages, and 
pews are usually carpeted, and the warming and ventilation 
carefully attended to. On the whole, it must be admitted that 
the American churches are much more comfortable to worship 
in than our own. 

The American hotels form, as observed, a notable “ institu- 
tion” of the country. Built not alone for strangers, but for resi- 
dents, who board in them to an extent unknown with us, they 
are usually of colossal dimensions, and should form noble sub- 
jects for architectural treatment, though it is to be regretted that 
they are just as often built without architects as with them. In 
the large cities the ground floors fronting the streets are ordina- 
rily occupied by shops (or “stores,” as they are called), to each 
of which there is an entrance from the central hall of the hotel, 
so as to enable the guests to do their shopping without going 
into the street. The entrance-halls and corridors are usually 
spacious, and form a sort of general lounge or exchange, as 
much frequented by outsiders as by those who may be staying in 
the house. Off these are billiard, smoking, reading and writing 
rooms, a telegraph and post office, and office for the sale of 
theatre and railway tickets, a gorgeous bar for the sale of liquors, 
newspaper, book, and cigar stands; a barber’s shop is an in- 
variable adjunct, with bath-rooms and lavatories attached. To 
secure privacy to the fair sex, a separate entrance for ladies is 
almost always provided, through which they can reach the most 
private parts of the house without passing through the babel of 
loungers and smokers which ordinarily prevails in the main hall. 
These private rooms, including dining and drawing rooms, are 
laid out on a most spacious scale, as also are the various suites 
of private rooms, to which, when on the upper story, access is 
commonly had by means of elegantly furnished and appointed 
“elevators” or lifting rooms. The hotels at the watering places 
and in the country differ in having spacious verandahs or 
colonnades surrounding them, and generally a magnificent ball 
or assembly room is attached. It is clear that, conceived on 
this scale, no finer architectural subjects could be wished for ; 
and when we note that white marble and other costly materials 
are extensively used in them, the principle will be still more 
manifest. The new and colossal ones at Chicago are certainly 
very grandiose in effect, and the best architectural talent of the 
place has been brought to bear on them ; but there are others in 
which such has been the case, and, however spacious and con- 
venient, they are commonly huge masses of ugly building rather 
than architecture. 

The last large new hotel on Fifth Avenue, New York, was 
planned as well as built by an enterprising “ boss” builder (a 
native of this country), it being the practice of such men some- 
times to profess that they “keep an architect” for the purpose, 
much as Moses and Son used to keep a poet. The building is 
a large ungainly pile of red bricks about nine or ten stories in 
height, but has been sumptuously fitted up inside by some of the 
able German cabinet-makers or upholsterers already referred to, 
displaying “all the wealth of Ormus or of Ind,” and no doubt 
producing its full effect upon “kings barbaric,” such as Kalakua 
of the Sandwich Islands, who, as well as the late Lord Mayor of 
Dublin, were among the recent distinguished guests. 

The warehouses and shops (or “ stores,” as they are called) in 
such a commercial community, also assume colossal proportions. 
In them more particularly the use of cast-iron is general, not 
alone for internal columns, as with us, but also for all external 
architectural features. Facades eight and ten stories high are 
executed in it, and with an excellence of finish and accuracy of 
detail that is seldom seen at this side. There are several large 
foundries called “ Architectural Iron Works,” in which the stock 
of models is very extensive, comprising all the best examples of 
the Greek and Roman orders to almost any diameter. The 
facility with which these can be put together to form showy 
fronts, has had a very decided influence on the street architec- 
ture, which exhibits a great tendency to run into columns, and 
the repetition of the same details through nine or ten stories is 
very common. Indeed, so prevalent have these characteristics 
become, that even where cast-iron is not used, the influence of 
the cast-iron school in this direction is felt. This is noticeable 
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in some of the great United States’ buildings already referred to, 
which, although built of cut granite, exhibit one order with little 
variation used through all the stories. This must be looked on 
as a decided element in what may be called the “ American Re- 
naissance” style. Other characteristics of it are the extensive 
adoption of the mansard or pavilion roof, which is not so much 
a constructive necessity as a matter of taste. 

The ordinary covering of American buildings is tin, in plates 
about a foot square, soldered together, laid on a boarding with 
very little inclination. In order to make the roof show, at least 
in front, however, a steep-pitched or curved roof covered with 
slate is commonly used towards the street. 


of iron, and cast-iron crestings and ridges of gorgeous patterns 
are used upon them. 

In the application of cast iron, both to the constructive and 
decorative portions of their buildings, the Americans have dis- 
played much skill and taste, and at first sight it would seem that 
the extensive use of this material would be an effectual safeguard 
against fire. This, however, is seldom the case, as although the 
facades may be of iron, as above described, the floors fitting into 
them are of wood, and, from its cheapness, the latter material is 
used much more freely than with us. Of late years brick arched 
floors on rolled-iron joists have become more general, but still 
wooden floors and staircases are used in most instances where 
stone would be employed with us. 

Some of the most important warehouses are not built of cast 
iron, but of marble, forming very imposing piles of building ; 
and in some of the more recent cast-iron ones, where architects 
have been employed, praiseworthy attempts have been made to 
adopt architectural forms which should not be derived from or 
suggestive of stone, and in some instances with a fair amount of 
success. 

The banks, insurance, and newspaper offices may be placed 
together as forming another class of buildings on which enor- 
mous sums are expended, and architects nearly always employed. 
Some of these are very magnificent, usually of brick, stone, or 
marble, and quite as sumptuous in their internal appointments as 
the London buildings for the same purposes, except that the news- 
paper offices in the old country do not deserve to be mentioned 
in the comparison, being, as we know, downright mean and con- 
temptible. The Equitable Life Insurance office, by Mr. Gilman ; 
the New York, by Mr. Thomas; also the Connecticut Mutual 
and Charter Oak, at Hartford, by Messrs. Bryant and Rogers, 
will compare favourably with any similar buildings in England 
or Ireland ; but we have no newspaper offices worthy of mention 
besides those of the “ Staats Zeitung” and “Tribune” in New 
York, the works of Messrs. Fernbach and Hunt respectively. 

The architecture of the last-named building is different from 
anything hitherto described, it being of red brick with granite 
intermixed, and of a’tyle peculiar to the architect, Mr. R. M. 
Hunt, whose works are distinguished by great originality and 
beauty of detail. Their characteristics are difficult to describe, 
and they will be best understood from inspection of the drawings 
or photographs of his buildings. Modern French, Gothic, and 
Greek elements are to be found in nearly all his designs, and yet 
most skilfully and tastefully combined, so that his detail is 
almost always worthy of close examination and study. 

The most important of the telegraph companies, the Western 
Union, has recently completed a magnificent building for its 
head office in Broadway, New York, ten or twelve stories in 
height, of granite or red brick, from the designs of Mr. G. B, 
Post, the details of which are remarkably elegant, the execution 
throughout solid and substantial, and altogether the effect very 
fine as a specimen of a more advanced type of American Re- 
naissance than what has been previously alluded to. 

The city hall of New York belongs almost to a past age in 
the brief architectural history of the country, but it is solidly 
built of white marble, and really looks what it is, an uncommon 
point of excellence, where the uniformity of the prevalent style 
makes it often difficult to distinguish the purpose of a building 
from its external appearance. That of Boston is newer, of 
French Renaissance type; but Philadelphia is outdoing all 
rivals in the erection of the magnificent town-hall already 
referred to, a full set of photographs of which, kindly presented 
to me by the architect, Mr. W. McArthur, lies here for inspec- 
tion. The contract for the marble work alone of this great 
building reaches almost one million pounds. 

- The United States’ law courts are commonly held in the same 
buildings as are used for the post offices, which are, as already 
described, under the direction of the United States’ Treasury ; 
but besides these there are local courts in each city, which as yet 
are but in few instances worthy of their importance. The city of 
New York certainly has paid pretty dearly for the unfinished 
building in which its courts are held, the contracts for which 
were manipulated by the infamous Tweed Ring, soas to make it 





Recent municipal | 
regulations have required that the rafters, &c., of these should be 








considerably more than the Houses of Parliament in London. It 
is a respectable piece of Roman architecture in white marble, and 
is to have a dome when completed. The court rooms are nearly all 
square, with few and simple fittings, and are considerably more 
spacious and lightsome than the corresponding rooms with us. 

The state capitols form perhaps the most ambitious class of 
public buildings, and several new ones on a grand scale are 
either in progress or projected. That for the State of New 
York, at Albany (already referred to), by Mr. Fuller, has been 
illustrated in more than one English journal, and promises to be 
one of the greatest buildings in the world. It is being carried- 
out in the most solid and substantial manner, and will probably 
cost almost four millions of pounds. Several others, on a smaller 
scale, have been erected in various parts of the Union, generally 
in the classic style, and nearly always with domes, suggestive, no 
doubt, of a family resemblance to the great United States capitol 
at Washington. The State of Connecticut, however, has shown a 
decided preference for Gothic, and in a recent competition the 
designs of Mr. Upjohn in that style were selected, and the 
building is now in course of erection in a thoroughly substantial 
manner, in granite and white marble, under the direction of Mr. 
Jas. A. Brown. The contractor, Mr. J. G. Batterson, of Hart- 
ford, is distinguished as the proprietor of extensive granite and 
marble works, and has contributed largely to the development of 
the geological resources of the country. The design is notice- 
able as an attempt to adapt Gothic details to a dome, a feature 
that some of our leading Gothicists have long desired to recon- 
cile with their favourite style. The cost of this building will 
probably be about half-a-million pounds, and another of nearly 
the same cost is in contemplation for the State of Indiana at 
Indianapolis. 

It will perhaps illustrate the rapidity with which progress is 
made in the United States when I refer to the complaint! of the 
late Charles Dickens, that at the time of his first visit no respect- 
able theatre existed in New York, and contrast it with the 
existing state of things in which that city possesses three or four 
of first-class dimensions (as large as Covent Garden or La 
Scala), and a host of minor ones, nearly all of which have 
greatly the advantage over the London and Dublin theatres in 
not being huddled away into disreputable quarters, but occupy- 
ing noble and commodious sites. They are also, in general, con- 
structed in a more spacious and substantial manner, with wide 
doorways and —— and are handsomely furnished and car- 
peted. The planning is not usually so intricate or scientific, or 
the decoration so artistic, as in the English or French theatres, 
but the conditions to be observed are simpler, and the interior 
effects of some—particularly the academies of music of New York 
and Philadelphia—are very fine. The external architecture of 
these two great theatres is simple, being chiefly of brick, but 
nevertheless is fairly appropriate and expressive ; whereas two 
other theatres, Booth’s and the Grand Opera House—the 
exteriors of which have been executed at enormous expense in 
granite and marble,—though showing handsome facades, do not 
appear at all like what they are, and might pass just as well for 
hotels or banks. In music halls, Boston decidedly carries the 
palm, having one of the finest I have ever seen, with an organ of 
stupendous dimensions and power. 

The buildings erected for the academies of fine arts, both in 
New York and Brooklyn, are some of the most favourable speci- 
mens of secular Gothic to be seen in these cities, and are the 
works of Messrs. P. B. Wright and J. C. Cady respectively. 
These societies, wholly voluntary and self-supporting, have 
established annual exhibitions of the works of living artists, 
which are well supplied and attended, and will no doubt grow 
in importance from year to year. Buildings for state museums, 
both of the fine arts and natural history, have been commenced 
in the magnificent Central Park of New York, to receive collec- 
tions, including that of the Cyprus antiquities, recently purchased 
by General Cesnola, which are in process of formation. The 
designs for these buildings are in the hands of an able architect, 
Mr. Jacob Wray Mould. A very effective building for a public 
library, rather in the modern French style, is in progress near the 
Central Park from the designs of Mr. Hunt, who was also the 
architect of the Presbyterian hospital in the same direction, one 
of the best pieces of secular Gothic to be seen in America. 

It is not possible, in the limits prescribed for such a paper as 
this, to do more than glance at some of the most prominent of 
each class of buildings, and I will now proceed to a few remarks 
on the condition of the profession. It is not by any means as 
flourishing as the large amount of building doing in the country 
would lead one to expect. Nevertheless, there are in each large 





! A similar complaint of more recent date was made by Mr. Anthony 
Trollope against the railway travelling, which, since the introduction of 
the Pullman drawing-room and sleeping cars, has become much more 
comfortable and luxurious in the United States than in the British Isles. 
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city a number of very successful practitioners, and there is no 
reason to doubt but that the number will increase accordingly as 
the American public begins better to understand and appreciate 
architects and their art. The architects themselves have much 
to do to diffuse a wider knowledge on the subject, and also, as I 
have endeavoured to show in my previous paper, much to im- 
prove in the style of their practice. At present—no matter how 
lavishly money may be expended in brick, granite, marble, wood 
or iron, amounting, as will be seen, to four or five times the sums 
expended on similar buildings in the old country—the American 
public seems to have little confidence in its architects, and seems 
disposed to employ and remunerate them only on the most 
limited scale. What stronger instance of this could we have 
than that of the architect to the United States’ Treasury, who, 
while planning buildings that cost from ten to twenty millions of 
dollars annually, receives but 4,000 dollars a year himself, or 
about three times the pay of a bricklayer in the same country? 
The gentleman already referred to—who filled that office for 
eight years, and displayed no ordinary ability in the conduct of 
the vast works entrusted to him—has, it is said in the papers, 
retired comparatively a poor man, nor has there been any al- 
lusion to a pension. Architects in private practice can do much 
better, of course; but the disposition is very much, as in the 
case mentioned, to do without them if possible, and even when 
they are employed, to limit their functions to the supply of the 
necessary drawings—the superintendence, adjustment of ac- 
counts, &c., being placed in other hands. The American public 
cannot, however, be blamed for this, when the profession itself 
neglects these two important branches of its duty. It has been 
creditably stated of a well-known New York architect that, when 
asked by his client how much the brickwork of a building would 
cost, remarked that “he had not the least idea, as he really did 
not know how bricks were sold, whether by the pound or other- 
wise.” No wonder if after this, clients conclude that architects 
are only fit for drawing pretty pictures, and feel disposed to get 
rid of the architect once the drawings are prepared, or else place 
the next monster hotel or warehouse wholly in the hands of some 
so-called “ practical man,” as in the cases already alluded to. 
The neglect of the financial element in their practice by 
American architects recently called down on the profession a 
severe rebuke from the late governor of the State of New York, 
who, in his message to the legislature, drew attention to the 
fact that state buildings had cost on the average about four 
times the amount of the architects’ estimates. In consequence 
of this alarming discrepancy he recommended that in future 
the architects should only be employed to furnish the draw- 
ings, and that when once these were obtained a builder should 
be employed to superintend the work, including the adjust- 
ments of estimates, contracts, and accounts. This is simply 
carrying out by the State the same principle which so generally 
prevails in private practice, and considering architects as mere 
draughtsmen, unfit to be trusted with anything beyond the limits 
of their drawing boards. In fact, the very word is misunder- 
stood, and whenever a member of the craft wishes to let the 
public know that he is anything more than a draughtsman, he 
has to advertise himself as “architect and superintendent of 
works,” as if the former did not necessarily imply the latter. 
Among the most obvious wants in America isa weekly journal 
devoted to the interests of the architectural and building public. 
In a country where journalism in all other departments is so 
fully worked, there seems every reason to anticipate success for 
one such. At present the English building journals circulate 
largely, but they can neither give local news nor be desirable 
media for trade advertisements. There is a monthly journal 
called the “ American Builder,” very good of its class, but once 
a month is not often enough either for news or advertisements. 
The most respectable members of the profession in the United 
States have, during some years past, organized an American 
Institute of Architects, allied in its objects to those of this 
Institute, and the Royal Institute of British Architects, and 
deserving of the good will and sympathy of all similar societies, 
and which, it is to be hoped, will tend, sooner or later, to bring 
the profession to occupy a higher place in public estimation. 
It is organized on an admirable plan, by which undue preponder- 
ance is not given to any one city, but chapters formed in each, 
holding meetings and attending to local affairs, all meeting an- 
nually in a general convention held in one or other of the chief 
cities by rotation. This institute owes no small degree of its 
utility to the secretaries, Messrs. A. J. Bloor and Carl Pfeiffer, to 
whom, and to the Secretary for Foreign Correspondence, Mr, 
H. A. Sims, the author of the present paper is indebted for many 
courtesies. He would be glad to see the British and Irish Insti- 
tutes maintain the most friendly relations with so worthy a body, 
and that all may unite in the sanguine hope that whatever of ex- 
cellence there is to be found in the past or present of American 
architecture, is as nothing to what will be realized in its future. 





METHOD OF TIGHTENING WHEELS. 


HE accompanying illustration shows the method 
of repairing, at comparatively little cost, wagon 
wheels, the spokes of which have got loose. Two 
grooves are made, a a’, on each of the two surfaces 
of the wheel. Then two rings are prepared, of un- 
equal breadth and thickness, and with a diameter 

a little less than that of the circle passing through the grooves. 








They are heated and inserted in each of the grooves. On 
cooling they contract, and at the same time compress the 
spokes into the nave. They are, moreover, fastened to each 
other by six or eight bolts, according to the number of the 
spokes. Moniteur Industriel Belge, Fan. 1, 1876. 


Chemistry applied to the Arts, 
Manufactures, &c. 


ABSTRACTS FROM FOREIGN PERIODICALS, 
TRANSACTIONS OF SOCIETIES, ETC. 


§ 1. Acids, Alkalies, and Salts. 


JEFINING Sulphuric Acid.—This is gene- 
&j rally performed by taking away the arsenic con- 
tained in the acid, by means of sulphuretted 
hydrogen—a tedious and costly process. Professor 
THORN, of Pesth, points out a much simpler one. 
The acid, coming from leaden chambers and 
marking 50° Beaumé, ‘is conveyed into a leaden cistern at a 
temperature of 70° to 80° Réaumur (190° to 212° Fahr.), and to 
it is added a weight of sulphate of soda dissolved in water, 
corresponding to the quantity of arsenic contained in the acid. 
The sulphuret of arsenic is precipitated in yellow flakes which 
collect and swim on the surface. On the removal of the acid, 
the sulphur remains at the bottom of the cistern, whence it is 
taken away when it is found there in sufficient quantity. The 
operation is easy to perform, and care being taken to distribute 
the sulphate of soda and not add it in excess, very little sul- 
phurous acid is produced. The refined acid contains from 3 to 
4 per cent. of sulphate of soda, which for most purposes causes 
no inconvenience.—Revue Industrielle, Fan. 26, 1876. 








Antiseptic Properties of Benzoic Acid. — M. 
SALKOWKI has made a number of experiments on benzoic acid, 
which satisfy him that its antiseptic properties are far more 
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powerful than those of salicylic acid. All the mixtures contain- 
ing saturated solutions of salicylic acid entered upon a state of 
putrefaction after twelve days, and their decomposition was com- 
pleted two days later. Moreover, salicylic acid only retards but 
cannot prevent putrefaction, and does not possess the property 
of preventing bad smell, so that if a liquid already putrefied is 
mixed with salicylic acid, the emanations continue unaltered. 

Salicylic acid cannot act either by a strong chemical affinity, or 
by forming precipitates, or by its overpowering odour. Its action 
does not result from separation into carbolic and carbonic acids. 

Benzoic acid, according to M. Salkowki, is far superior as an 
antiseptic to salicylic acid. Meat cut into small or large pieces 
was kept for three months in a solution of benzoic acid without 
having given the slightest indication of putrefaction. The liquid 
remained constantly clear, and never emitted any other odour than 
that of benzoic acid. Even if all other things were equal, benzoic 
should be preferred for external use, on account of its cheapness. 

Benzoic acid extracted from the urine of ruminant animals 
has proved as efficacious as any other. Both benzoic acid and 
salicylic acids are unsuitable for internal use. TZechnologiste, 
Fan. 15, 1876. 


The practical uses of Salicylic Acid.—Salicylic acid, 
prepared according to KOLBE’s method, is of great value on ac- 
count of its applications to industry and domestic economy. It 
appears from WAGNER’S investigations, which are not yet com- 
pleted, that it is applicable to the following purposes :— 

1. The preservation of articles of food, especially meat. In- 
stead of sprinkling fresh meat with the acid in the shape of a 
powder, as Kolbe recommended, Wagner employs a strong solu- 
tion of the acid in water, with which he covers the meat and 
preserves it in vessels well closed. Beef, separated from fat and 
bone, which had been covered with salicylic acid, April 23, 1874, 
and left in a cellar under ground, showed no change, so far as 
could be detected from the smell, June 20, 1875, z.¢. after four- 
teen months. It is to be observed, however, that the colour of 
fresh meat changes after a very short time to the grey hue of 
boiled meat. 

Wagner thinks salicylic acid more useful as an additional in- 
gredient in brine than as a direct means of preserving meat. 
For the preparation of ham and sausages, the use of a substance 
derived from benzine, which can to a certain degree supply the 
effect produced bysmoking, must evidently be of great advantage. 

Fresh butter mixed with a little of this substance (Wagner 
uses one to two parts in a thousand)—or, perhaps even better, 
covered with a diluted aqueous solution of it—is preserved from 
three to five times as long as fresh butter not so treated. For 
the making of fruit preserves it is of great value, as also for the 
preservation of vegetables. 

Wagner quite agrees with Neubauer as to the importance of 
salicylic acid for the preservation of wine and beer, and adds 
that its antiseptic properties are valuable to manufacturers of 
sparkling wines and vinegar. The addition of a very small 
quantity of this acid to substances which undergo acetic fermen- 
tation, retards the formation of the acid, a circumstance from 
which great advantage can be derived in the months of summer. 
Salicylic acid prevents broths and soups from getting sour for 
many days, especially those which are rich in starch. 

, 2. In the manufacture of glue a solution of salicylic acid may 
be employed for maceration after the boiling. This addition 
facilitates the production of dry glue. Moreover, this acid pre- 
serves aqueous solutions of glue without affecting the strength. 
In the manufacture of cat-gut and parchment the use of this 
acid is valuable for preventing putrefaction. 

3. Wagner considers salicylic acid especially useful for tan- 
ning. Some pieces of ox-hide of the strongest sort were kept 
for four weeks-in a solution of one part of salicylic acid and 20 
of water, and at the end of the time gave no indication of 
decomposition, while other portions of the same hide, kept for 
eight days in water, emitted an intolerably offensive odour. 
Salicylic acid gives leather a reddish colour. It appears that 
this acid may to a certain extent assist the action of bark and 
other tanning materials. 

4. In textile manufacture this acid preserves the size that is 
used, a long time without alteration. It prevents for a month or 
two the decomposition of the paste used by bookbinders and in 
the making of pasteboard, pocket books, &c., which would other- 
wise lose its consistence and strength in a few days. 

5. In dyeing, salicylic acid may be used for the production o 
violet colour. It is a much more sensitive re-acting agent for 
oxide of iron than sulphocyanide of potassium, which scarcely 
indicates the presence of iron in asolution diluted to ¢3455, while 
salicylic acid diluted to ~73555 gives a violet colour. 

6. In perfumery this acid is equally valuable, and may be 
used for making rose water and other essences. Deutsche Indus- 
trie-Zeitung. 





§ 2. Metallurgy. 


Copper Alloys and Silver for producing an In- 
tense Black Colour.—An intense lasting black precipitate 
is obtained from chloride of platinum fused in the open air on 
all copper alloys, as with red metal, brass, bell and cannon 
metal, as well as on silver alloyed with copper. The best mode 
of using the fluid precipitate is to slightly moisten the inner side 
of the thumb with it, and rub it hard upon the object to be 
blackened, which will be immediately covered with a black 
coating. This may afterwards be washed and polished with 
polishing leather and oil. Notwithstanding the high pricé of 
chloride of platinum, this process may be considered cheap on 
account of the productiveness of the preparation, and the sim- 
plicity of its application. Gewerbehalle. 


To clear Iron of Scales or Crust. — Herr BopEN 
gives the following directions for effectually removing scales from 
iron objects that have been subjected to glowing heat, as sheet 
iron, wire, &c., and imparting to them an almost silvery-white 
surface, without any mechanical operation. They are to be laid 
for several hours in diluted sulphuric acid (one part of sulphuric 
acid to twenty of water), and, still further to weaken the action of 
the acid on the iron, some carbolic acid should be added. By 
this means the scale, or crust, is completely separated from the 
iron, and all that is afterwards required is to rinse the object 
with water, and lastly dry it with sawdust. If the object is in 
this way completely freed from scales, it may be laid for a 
moment in strong nitric acid, and then immediately washed and 
dried, after which the iron is pure, bright, and beautifully white. 
Care must be taken to avoid the red fume caused by putting the 
iron in nitric acid, the action of which may be strengthened by 
the addition of a little soot and salt. Gewerdbehalle. 


Blowing on Smelted Metal.—M. Hamorr, of Mau- 
beuge, has invented a process of blowing on smelted metal which 
excites much attention. The fused metal, at the moment of 
leaving the blast furnace, is blown upon with hot air withdrawn 
from the feeding pipe of the blast furnace. The operation is 
performed rapidly in a very simple and cheap apparatus. The 
advantage obtained is an extra charge a day for the puddling 
furnace, besides the production of a perfectly refined and weld- 
ing iron. Moniteur Industriel Belge, Fan. 20, 1876. 


Metallurgy in the United States.— According to 
statistics recently published by the American Iron and Steel 
Association, the quantity of metal produced in the United States 
in 1810 was 54,000 tons ; in 1830, 165,000 tons ; in 1840, 315,000 
tons; in 1849, 650,000 tons; in 1854, 736,000 tons; in 1864, 
1,135,996 tons ; and in 1874 it reached 2,900,000 tons. Penn- 
sylvania occupies the first place, then comes Ohio, and after that 
New York. 


Blistered Structure of Cast Copper.—According to 
Messrs. RUSSELL and MATTHISON, the blistered structure of cast 
copper arises from carbonic acid, which the copper, on cooling, 
brings to the top. When copper is fused in the presence of air 
or substances containing oxygen, protoxide of copper is formed, 
which combines with the copper and makes it brittle. If such 
fused copper meets with charcoal or other carbonic substances, 
they have a reducing action on the protoxide of copper ; car- 
bonic acid is formed, and escapes without hindrance up to the 
moment when a thin coating of hard metal is formed on the 
surface. As soon, however, as this coating is formed, the gas 
breaks through it, driving the liquid copper before it, and conse- 
quently rendering the cast metal cellular. Hence, before casting, 
the copper should be kept in a state of fusion for a considerable 
time under a layer of charcoal, in order that all the protoxide of 
copper may be reduced, and no development of carbonic acid 
may take place. The addition of sulphur to the copper con- 
taining protoxide of copper will also put a stop to the bubbling. 


Extraction of Mercury from Ore.—The usual me- 
thods of treating mercurial ores have the disadvantage of entail- 
ing considerable losses, which in some cases amount to 72 per 
cent. of the metal. Dr. WAGNER proposes to subject the pul- 
verized ore to a prolonged suspension in an aqueous solution of 
brome, which decomposes the sulphuret of mercury and pro- 
duces bromide of mercury. An objection which naturally pre- 
sents itself is, that the quantity of brome necessary will be very 
considerable. It is probable, however, that means may be found 
of reproducing the brome. : 

Dr. Wagner proposes to apply brome to the extraction of gold 
in residues of pyrites and poor auriferous sands. The process 
differs from Plattner’s only in the substitution of brome for 
chlorine. A solution of brome in water—or, still better, a solu 




























































































a rr 


Pa P A Ay SRE A SENS Ee 


danitior ete mol 


{ 














tion in hydrochloric acid—is recommended for refining gold. 
Bromide of gold is formed, which is decomposed by heat, and 
the metal is purified. Revue Industrielle, Feb. 2, 1876. 


Process for removing Phosphorus from Iron 
and Dross.—The principle of M. VELGe’s invention for the 
above purpose is as follows : If a basic or alkaline salt be well 
mixed with iron abounding in phosphorus, or with the dross result- 
ing from the working of iron—the quantity varying according to the 
proportion of phosphorus—and be raised to red heat, a phosphate 
is formed soluble in slightly acidulated water. Consequently, by 
means of washings, the phosphate can be separated from the iron, 
which will be insoluble among the alkaline compounds. That 
which is naturally suggested as most suitable for use, on account 
of its cheapness, is chloride of sodium, or common salt. Moniteur 
Industriel Belge, Feb. 1, 1876. 





Iron Ore in Russia. —Remarkably rich and abundant | 


beds of iron ore have been lately discovered in the province of 
Ekaterinoslav, in the south of Russia. They are situated on the 
banks of the rivers Ingouletz and Saksagane. The total quantity 
of ore is estimated at 90,000,000 tons. A railway is about to be 
constructed to connect the mines with the Dnieper line. Revue 
Industrielle, Feb. 2, 1876. 


able extent has just been discovered at Cornwall, in the American 
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state of Vermont. The ore is said to contain go per cent. of | 


pure copper. 


Process for refining Copper.—Mr. WESTON employs 
phosphorus for refining copper in the following manner. An 
alloy rich in phosphorus is prepared by pouring the metal, in a 
state of fusion, on sticks of phosphorus. During the refining of 
the copper, a fixed proportion of this alloy is added, containing 


about 70 per cent. of phosphorus. The reducing action of the | 
phosphorus produces the same effect as puddling with green | 
wood; but in practice it is found advantageous to limit the | 


quantity of copper containing phosphorus, so as to use the 
puddling with wood when the metal reaches the consistence of 


pitch. The process renders the copper closer and of superior | 
quality, while it hastens the operations. Revue Industrielle, | 


Feb, 2, 1876. 


Metallurgy in Prussia.—The value of metallurgic pro- 
duction in Prussia for the year 1874 was 160 million francs 
(£6,400,000) below that of 1873. In 1874 the number of metal- 
working establishments was 1074, of which 150 were workshops 
with blast furnaces, 843 forges and steel works, 32 manufactories 
of zinc, 27 of lead, silver, and copper, and 22 of antimony, ar- 
senic, alum, &c. 

The average price per cwt. of pig iron was 5°61 francs (nearly 
45. 6d.) in 1874, and 7°1 francs (5s. 8d.) in 1873. Spiegel iron, 


which in 1873 was sold at 330 to 185 francs (£13 45.) to (£7 8s.) | 


per ton, could not find a purchaser at 65 francs (£2 125.) in 
1874, and ordinary pig iron could not be sold at 3°75 to 5 francs 
(35. to 4s.). The average produce of a blast furnace was 51,250 
cwt., against 57,000 in 1873. 

The number of workpeople employed in forges and steel works 
was 110,986 in 1874, against 112,238 in 1873. With the excep- 
tions of silver and copper, all metals underwent a fall, which was 
considerable for pig and wrought iron. Revue Industrielle, 
Fan. 26, 1876. 


Electro-Iron Deposits.—The importance of the electro 
process as a means of multiplying works of art and useful ob- 
jects, or covering metallic articles with a thin coating of another 
metal, for the purpose of preservation, or decoration, or both, is 
well known. The metal most frequently employed for making 
copies of objects is copper ; for coating, use is made of lead, 


zinc, tin, brass, nickel, silver, gold, and platinum. Each of | 
these metals possesses special advantages for particular pur- | 


poses. Iron, which combines many of these advantages, has 
nevertheless been hitherto little employed. 
As far back as 1846, Béttger gave directions for obtaining 


electro deposits of iror, and employed for this purpose a solu- | 
tion of two parts by weight of green vitriol or sulphate of iron, | 
and three of sal ammoniac in water; and in 1859 Jacquin | of an hour. 
adopted this method for steeling copper engraving plates. Klein | 


made meritorious efforts to ascertain the conditions on which a 
coherent iron deposit may be obtained. For an iron bath he 
used substantially the same composition as Béttger, only instead 
of sal ammoniac, he made use of sulphate of ammonia (S O* Fe 
+ S O* (N H*)?+ 6 H*O) in concentrated aqueous solution. 
As anode he took an iron plate, but found it expedient to con- 
nect with this a ~ r plate also. He prevented the appear- 
ance of hollow, bubble-shaped spaces by moderating the current. 
As the iron deposit on gutta percha covered with plumbago was 








very slowly formed, he proposed first to produce a slight copper- 
ing, and then asteeling. The deposits obtained by Klein were 
very brittle and hard, but by being heated red-hot were rendered 
ductile, and as suitable for engraving as soft steel. 

According to Warrentrapp, an iron wire is connected with 
the iron anode, and the anode and kathode are brought within 
4" or 5” of each other. In the use of metal moulds Warrentrapp 
proposed first to silver them, and then by an atmosphere of 
hydro-sulphuric acid to give them a yellow tint. The iron 
deposit then comes away easily. To keep air-bubbles from the 
model, it is moistened with alcohol by means of the well-known 
dusting tubes. As a suitable composition for the iron bath, 
Warrentrapp gives a solution of four parts by weight of green 
vitriol, and three of sal ammoniac in thirty of water. 

Experiments made according to Warrentrapp’s method have 
given very satisfactory results. With due caution the iron 
deposit is coherent, and fills up the forms with a sharp, clear 
outline. It is of great consequence to pay attention to the 
regulation of the current, and advisable to have a weak one, 
even if the process is by that means somewhat lengthened. 

The use of electro-iron deposits is highly to be recommended 
for stamps, printing plates, clichés, &c., which may be rendered 
much more durable and elegant by a subsequent nickelisation. 


| Dr. R. Kayser in Stummer’s Ingenieur, Dec. 24, 1875. 
Copper Ore in America.—A bed of copper of consider- | 


A White un-oxidizing Alloy.—A French patent has 
been obtained by MARLIE for a metallic alloy not liable to oxi- 
dize. The ingredients are 1o parts of iron, 35 of nickel, 25 of 
brass, 20 of tin, and 10 of zinc. The resulting compound is to 
be plunged white hot into a mixture of 30 parts of sulphuric 
acic, 10 of nitric acid, 5 of muriatic acid, and 25 of water. 
Gewerbechalle. 


§ 3. Dyeing, Calico Printing, Bleaching, Tanning, and 
Allied Subjects. 


A Black Mordant on Wood.—According to Herr 
LAUBER, a black mordant on wood may be thus obtained :— 
Dissolve a sufficient quantity of logwood in hot water to make 
the solution reach 10° by Beaumé’s aérometer, mix 5 litres 
(rather more than a gallon) of this solution with 2! litres (rather 
more than half-a-gallon) of wood-acetate of iron 11° Beaumé, 
and half-a-litre (rather more than three-quarters of a pint) of 
acetic acid 2° Beaumé, and warm the whole for about a quarter 
of an hour, after which the mordant will be fit for use. It is 
used cold, and for compact wood must be further diluted with 
water. Gewerbehalle. 


Indian Ink for Drawing.—To improve Indian ink for 
drawing, so that even the thickest lines will quickly dry, add 
one part of carbolic acid to 80 of the Indian ink. If, by mis- 
take, too much has been added, it may be rectified by putting 
in more Indian ink. If the mixture is properly performed, the 
ink is as easy to draw with as it is without carbolic acid, but 
dries quickly, and may even be varnished without discharging. 
Gewerbehalle, 


Dyeing of Wool.—The following receipts for dyeing wool 
appear in the “ Moniteur Industriel Belge” :— 
Black upon flocks, resisting the fulling mill :— 
For 50 kilogrammes. 
20 kilos. of logwood. 


7 me yellow-wood. 
6 . sumac. 
2 » tartar. 


| Boil the wool in this bath for two hours, then replace the 
| evaporated water, and wet the wool, continually shaking it, with 


the solution of 
21 kilos, of sulphate of iron, 
11 kilo. of sulphate of copper. 
Boil for an hour. For a bluish black wet the wool as above, as 


| soon as it is lukewarm, with 2 kilos. of ammoniac, and then rinse 


and dry it well. 
For a deep black substitute for ammoniac 12 kilo. of bichro- 
mate of potass, dissolve it in boiling water, and boil for a quarter 


Blue; for 15 kilos. of wool spun for knitting. 
Mordant by boiling for an hour in a bath containing 1 kilo. of 
alum, 1 kilo. of tartar, about 500 grammes of indigo carmine, and 
150 grammes of salt of tin. Take out the wool, and let half the 


| bath flow away, replacing it by cold water, and dye at 50° C. 


(112° Fahr.) with 2 kilos. 500 grammes of log-wood. 
Olive; for 15 kilos. of wool. 


Boil with one kilo, of bi-sulphate of potass and 150 grammes 
of sulphate of copper, about 2 kilos. 500 grammes of archil, 250 
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grammes of turmeric, 250 grammes of sulphate of indigo and 
garnet, according to the shade required. 

Maroon on wool, resisting the fulling mill: 

For 50 kilogrammes. 

Prepare a dyeing bath as follows :— 

To a clear solution of to kilos. of catechu add 2 kilos. of log- 
wood and 2 kilos. 500 grammes of tartar. 

Boil the wool for two hours in this bath, rinse, and add to the 
above bath 2 kilos. of bichromate of potass and 1 kilo. of sul- 
phate of copper. Put the wool in, and boil for half-an-hour or 
an hour, according to the shade required, and then rinse. 

Deep Blue on flocks of wool, resisting the fulling mill: 

For 50 kilogrammes. 
Give a ground of blue, rinse in hot water, and mordant for an 
hour in a boiling bath containing— 
500 grammes of bichromate of potass, 
5 kilos. of alum, 
250 grammes of copper, 
180 grammes of salt of tin, 
then dye with the addition of 500 grammes of sulphuric acid, 
rinse, and dry. 


§ 4. Food, Water, and Sanitary Matters. 


Railway Sanitary Arrangements.—The “ Spanish 
Railway Gazette” has the following paragraph :— 

“The public-spirited concessionaries of the railway from 
Granollers to St. Juan de las Abadesas, in organizing the various 
departments of the company, have provided the sanitary depart- 
ment with all the resources that may be required in case of any 
accident. For this purpose they have furnished each of the sta- 
tions on the line with a complete medicine chest, containing the 
medicines and materials necessary for use in the first treatment 
of wounds or other injuries. These medicine chests, placed at 
the disposal of the chief medical officer of the line, contain all 
that is most needful in case of railway accidents. Within a 
small space are found bandages of all sizes, lint, splints, &c.” 

It might not be amiss if a similar course were adopted in this 
country, where the urgent need of prompt remedies and relief is 
painfully frequent on railways. 


A Test for Red Wine.—For testing red wine, which is 
now extensively coloured with dark mallow, Professor BOTTGER 
recommends the following re-action. Mix 1o cubic centimetres 
of the red wine with go of distilled water, take away 30 from this 
mixture, and add 10 of a concentrated solution of sulphate of 
copper or blue vitriol. If the wine is genuine, it will immediately 
lose its colour; but if it is coloured with dark mallow, it will 
assume a beautiful violet colour. Stummers Ingenieur, Dec. 
24, 1875. 7 


On the use of Lead Pipes for Water.—It is a well- 
established fact that pure distilled water, on coming in contact 
with lead, attacks it and dissolves a considerable quantity of it. 
It is also known that the oxygen contained in the water is in- 
dispensable to the oxidation. The oxhydrate of lead thus 
formed, which is a combination of oxide of lead with water, is 
soluble in large quantities of water. This process is repeated 
until a saturation of the distilled water ensues. 

Ordinary drinking water contains in larger or smaller quan- 
tities various salts, the relative proportions of which change 
with the condition of the bottom of the pipe. The most essen- 
tial of these are bi-carbonate and sulphate of lime, salts of mag- 
nesia and of alkalies in combination with chlorine, sulphuric acid, 
and carbonic acid, besides free atmospheric air with a larger 
proportion of oxygen than it usually contains. If such water 
is brought into contact with lead, at first the same process takes 
place as in the case of distilled water. The dissolved oxhydrate 
of lead soon, however, decomposes with the carbonic salts in 
such a manner that insoluble carbonate of lead is formed, which 
gradually overspreads the surface of the lead and protects it 
from further attack. Hence ordinary drinking water in contact 
with lead soon gives indication of the presence of lead in solu- 
tion. If this water containing lead is removed and a fresh 
quantity of drinking water brought into contact with the lead, 
and the same thing is done repeatedly, allowing the water in 
each case to remain for some time in contact with the lead, the 
water that leaves the pipe shows a decreasing proportion of lead 
in it, until at last the coating of carbonate of lead has become 
so thick that contact of the water with the lead no longer takes 
place, and consequently there is no further solution, and the 
water on leaving the pipe is free from lead. 

Many experiments have confirmed these results. The length 
of time during which the water will continue to show traces of 
lead on leaving the pipe depends on the quantity of carbonic 





salts which it holds in solution. Very soft water, z.¢., water 
which contains a small quantity of such salts, closely resembles 
distilled water, and consequently continues taking up lead for a 
longtime. This capacity goes on decreasing with the increasing 
hardness of the water and its increasing proportion of salts, and 
very hard water is soon found free from lead. 

Another important point is to be considered, viz., the length 
of time during which the water remains in the pipes. If the 
water flows incessantly through them the same quantity of lead 
will certainly be dissolved in the course of a day as if the water 
were stagnant, but the quantity of it in any definite portion 
of the water is so small that it can hardly be traced or be in-_ 
jurious to health. But in most cases, and especially in house 
pipes, the water is stagnant in the pipes during the night, and 
also at times in the day. Hence the quantity of lead in it will 
sometimes become dangerous. 

In deciding upon the admissibility of lead pipes for water, 
we must especially consider the quality of the water, z.¢. its pro- 
portion of salts. From this a conclusion may be drawn as to the 
length of time during which the water will continue to contain 
lead. But this can only be ascertained by very careful experi- 
ments, which must be repeated from time to time. 

As to the injurious effect upon the health of drinking water 
charged with lead, it is unnecessary to say more than that even 
the smallest quantities of lead, if imbibed repeatedly for a con- 
siderable time, are most pernicious. Water should not be used 
for drinking which has flowed through leaden pipes for a definite 
time, the duration of which must be determined by experiment. 
Dr. R. Kayser in Stummer’s Ingenieur, Dec. 24, 1875. 


§ 5. Fuel, Heating, Illumination, Sc. 


English Coal in Belgium.—If Belgium supplies more 
iron to England, more coal is sent from England to Belgium. 
During the first nine months of 1875, England exported to Bel- 
gium 221,000 tons of coal, against 146,000 tons during the cor- 
responding period in 1874. These figures are taken from Belgian 
official reports. Moniteur Industriel Belge, Fan. 20, 1876. 


The Production of Oxygen.—The imporfance of an 
economical mode of producing oxygen is obvious. In metallurgy 
the use of this gas in a state of purity, or of an atmosphere con- 
taining a large proportion of it, would shorten the operations of 
the blast furnace and the Bessemer process. In other applica- 
tions it would facilitate the fusion of metals and the most re- 
fractory substances, and the extension to other metals of the 
method already applied to lead and platinum, which are welded 
on themselves by fusion and superposition. This gas might also 
be more successfully applied than hitherto to beacon-lights, such 
as the Drummond light, the lighting of towns, factories, and 
theatres, &c. Moreover, if it could be obtained at a reduced 
price, it would modify many processes in workshops for oxidising 
substances, and introduce into general practice re-actions which 
have been hitherto confined to the laboratory, especially those 
used for dyeing. Lastly, it would be useful as a means of puri- 
fying unwholesome air, and counteracting noisome exhalations. 

Among the various processes for obtaining oxygen plentifully 
and cheaply, that of M. Tessié du Motay, which has already re- 
ceived the sanction of practice, occupies the first place. The 
binoxide of manganese heated to a dark red with caustic soda 
in air changes to manganate of soda, which, treated at the same 
temperature with a current of over-heated steam, is again decom- 
posed into hydrate of soda, sesquioxide of manganese, and free 
oxygen, according to the formulz : 


(1). 4 NaO, HO + 4 MnO? + 40 =4(NaO, MnO?) +4 
: (2). 4 NaO, MnO? + 4 HO = 4 NaO, HO + 3 Mn203 + 
O. 


This method has been or is employed on a large scale at 
Comines, near Lille, Pantin, near Paris, Brussels, Vienna, and 
New York. In practice 40 parts of binoxide of manganese at 
95 per cent. and 60 parts of carbonate of soda dry, furnish a 
mixture containing 74°62 parts of manganate of soda, and 40 
kilogrammes (88 Ibs.) of this substance give 1800 litres (396 galls.) 
of oxygen, or a produce of 90 per cent. 

M. Tessié du Motay employed ellipsoidal cast-iron retorts 
placed horizontally by the side of each other, and divided by a 
grating parallel to their axes into two parts of unequal capacity. 
Each retort contains 350 kilogrammes (770 lbs.) of manganate 
of soda, and gives 140 cubic metres (about 4936 cubic feet) of 
oxygen as the total produce from 650 kilos. (1430 lbs.) of coal. 
The air, freed from carbonic acid, reaches the upper part and 
leaves about half its oxygen. After five minutes the reduced 
mixture is re-oxidized: the current of air is stopped, and a cur- 
rent of steam is made to pass through for five minutes. The gas 
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comes out below the grating and is collected in gasometers. The 
oxidizing and de-oxidizing thus follow one another every five 
minutes, and it is not till after six hours that it is necessary 
completely to revivify the mass by making air pass through it 
for an hour. The cost of a cubic metre (about 35 cubic feet) 
of oxygen is 15 to 30 centimes (14d. to 3¢.) which seems a prac- 
tical price. Revue Industrielle, Fan. 19, 1876. 


Petroleum Lamp for Lighting Mines.—M.SouHEuvrR, 
manager of Belgian coal mines, has invented a lamp which, 
besides possessing all the requirements for safety of the Muese- 
ler lamp, presents the following advantages :— 

1. The closing of the lamp before delivery to the workman is 
secured by a spring bolt, which cannot be drawn out except by 
a key very difficult to counterfeit. 

2. The petroleum, instead of flowing freely inside the reservoir, 
like the oil in the Mueseler lamp, is retained by a sponge which 
completely absorbs it, and thus prevents it, in case of the lamp’s 
falling or being upset, from being poured over the glass or the 
metallic gauze work. The wick carbonising very little, has no 
occasion to be snuffed, which obviates one of the chief causes of 
the extinction of oil lamps. 

3. Ina current of unvitiated air the lamp preserves for more 
than twelve hours a brilliant, steady flame, the height of which 
can be regulated. The maximum height having been once fixed 
upon, the workman cannot alter it, except by reducing it. The 
flame is quicker in revealing carburetted hydrogen. The coal- 
dust clinging less to the glass, and the wick-holder, moreover, 
forming a reflector, the lighting power of this lamp is superior to 
that of the ordinary oil lamp. 

4. Lastly, the use of petroleum allows a saving of expense for 
lighting, at least equivalent to the difference in the prices of the 
two kinds of oil, which are now as 25 to 70. 

If the partial experiments made by the inventor are borne out 
by others on a larger scale, he will have the credit of contributing 
to the safety of the workmen, and at the same time to the advan- 
tage of their employers, by the reduction of the expense of light- 
ing. Moniteur Industriel Belge, Fan. 20, 1876. 


Improvements in the Production and Utiliza- 
tion of Gas and Heat.—Messrs. ERICHSEN and MAARDY 
have invented a method of rendering gas inflammable which 
issues from coke furnaces, and thus making better use of it. 
For this purpose, the gases and vapours coming from coke fur- 
naces are made to pass round gas retorts charged with charcoal 
or other hydro-carbonic combustible. These gases, after having 
transmitted part of their heat to the retorts, go to a chamber 
called the mixture-chamber, whither is also conveyed the gas 
which is disengaged from the retorts. The gases and vapours 
thus mixing, become inflammable by the admission of a certain 
quantity of atmospheric air previously heated. When once the 
mixture has become inflamed, it passes to the furnace, boiler, or 
other apparatus serving for heating, evaporation, roasting, or 
drying. Moniteur Industriel Belge, Fan. 20, 1876. 


§ 6. Miscellaneous. 


New Whet-Stones.— Most artificial whet-stones are com- 
posed of caoutchouc, gum-lac, and emery mixed together. Their 
principal disadvantage is that, whether they are used dry or 
moistened with oil, at a high speed they soften and become 
pitchy, no longer giving any polish. Messrs. VAN BAERLE and 
Co., of Worms, have made a change in the manufacture of their 
whet-stones, which are composed of emery, soluble glass, and 
petroleum, and may, without the least danger, be made to turn 
at the rate of 1,000 and 1,200 turns a minute, whatever their 
diameter. The steel that is polished and ground by this means 
becomes less heated than by the old whet-stones, so that it loses 
none of its temper and hardness. 

Messrs. Van Baerle and Co.’s stones are moistened while at 
work with a piece of linen dipped in petroleum. They may in 
many cases do the work of the file. 

For this purpose all that is required is to mount three or four 
stones of decreasing fineness on the same axle one after the 
other, with diameters from 52 to 10 centimetres (20 in. to 4 in.), 
and a thickness from 100 to 5 millimetres (3°9 to ‘19 in.). By 
the same mode of composition flat whet-stones of all sizes and 
degrees of fineness may be made. Moniteur Industriel Belge, 
Fan. 10, 1876. 


Various uses of Chromide of Gelatine.—Chromide 
of gelatine is prepared with a moderately thick solution of glue 
(5 to 10 per cent. of dry gelatine) to which is added one part of 
chromic acid for about five parts of gelatine. This mixture 
possesses the peculiar property of being influenced by the light 
of the sun, so as to become insoluble in hot water, which does 








not produce even a slight swelling of the dry substance. This 
remarkable property has been utilized in photography, as is well 
known. 

Professor SCHWARTZ, of Graz, made trial of this composition 
for mending a glass test-tube delicately graduated, the foot of 
which had been broken. He covered the two broken surfaces as 
uniformly as possible with chromide of gelatine lately prepared, 
pressed them together, kept them in that state with a piece of 
string, and then exposed the whole to the sun. After being thus 
exposed for a few hours, the test tube was perfectly mended, the 
joining being scarcely visible, and proof against the action of 
hot water. It is a great advantage to have at command a sub- 
stance suited for repairing, without visible traces, valuable glass 
articles, the transparency and delicate forms of which would be 
impaired by the use of any kind of cement. Perhaps the glasses 
which cover the object-holders of microscopes might by this 
means be better mended than with black asphalte luting. 

Chromide of gelatine also appears capable of being used in 
the preparation of water-proof textile fabrics, especially when a 
certain stiffness would not be a great objection. The fabric is 
stretched on a frame, covered once or twice with chromide of 
gelatine, and exposed to the sun, or simply to daylight. Tra- 
velling trunks covered with cloth might thus be rendered im- 
pervious at little cost, as also many other things. . 

It is probable, also, that chromide of gelatine will admit of 
being employed with advantage in the manufacture of card- 
board, or paper intended for roofing. In this last case the paper 
must be plunged into tar, both sides then done over with 
chromide of gelatine, and lastly exposed to the sun. In this 
way evaporation of the volatile principles of the tar will be 
effectually accomplished. Cardboard for roofing, thus prepared, 
was exposed for a year to the heat and heavy rains of 1875, 
without being softened or weakened.—TZechnologiste, Fan. 8, 
1876. 


Copper Alloy and Glass.—An alloy of copper that 
adheres very: firmly to glass or porcelain may be thus obtained. 
Take twenty or thirty parts of copper pulverized by reduction of 
the oxide, by hydrogen, or by the precipitation of the sulphate 
by means of zinc, and mix them with seven parts of mercury 
carefully pulverized. The acid is afterwards to be extracted by 
a bath of hot water, and the mass or paste left to dry. At the 
end of ten or twelve hours it is solid enough to admit of a brilliant 
polish. £7 Porvenir de la Industria, Fan. 8, 1876. 


A New Projectile.—It is stated that a new projectile 
has been invented by Major-General UCHACIUS, the inventor of 
the new Austrian gun. It is composed of a cast-iron shell con- 
taining twelve rings and a centre-piece, which are all fitted to 
each other, but easily separable. The shell and rings are conical 
in shape, each ring being divided into ten portions, so that on 
the explosion of the shell, not only the fragments of its outer 
case, but 120 iron projectiles from the rings are scattered in all 
directions. The invention has borne the test of experiment so 
well that it is likely to be adopted by Austrian artillery. 


To Harden Gypsum.—According to a recent statement, 
gypsum may be hardened by being mixed with three to four per 
cent. of powdered marsh-mallow root. The hardening follows 
in the course of an hour, and the mass is so hard that it may be 
sawn and turned. Gypsum may in this way be used for making 
dominoes, dice, &c. If the amount of marsh-mallow root be 
increased to 8 per cent., the hardness of the mass is further in- 
creased, so that it may be rolled out into thin plates, which can 
be painted, polished, and varnished. Gewerbehalle. 


To Clean Marble.—Take finely powdered pumice-stone 
and vinegar, wash the surface with the mixture, and leave it for 
several hours, then brush it hard and wash it clean. When dry, 
rub it with whitening and wash-leather. Gewerbehalle. 


The Postal Service in Japan.—The Postmaster- 
General of Japan lately made his first report. This circum- 
stance shows the progress of European civilisation in that 
distant country, which till within a comparatively few years ago 
was Closed against all foreigners. Japan, however, has long had 
a postal system carried on by means of couriers, in the service 
of commercial companies and the nobles. As soon as the power 
of the latter was destroyed, it was determined to establish the 
European postal system, which has been very successful so far 
as the quantity of business is concerned, but has entailed heavy 
loss on the Treasury. The number of articles conveyed in 1874 
was 19,937,423; in 1873 it was only 10,550,902 ; and in 1872, the 
first year of the system, only 2,510,656. This is a marvellous rate 
of progress, especially considering that the system is only in its 
infancy, and many places are still without any post-office. 

The chief cause of the rapid progress is no doubt the low rates 
of postage. The charge for a single letter is a half-penny in the 
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town, and a penny to all parts of the empire. Newspapers are 
an ed the price of letters. The total number for 1874 con- 
sisted o 


Ordinary letters . 16,728,025 
Registered letters 268,577 
Newspapers . 2,629,648 
Books and patterns ‘ ; P ; 33,824 
Articles exempt from postage (official cor- 
respondence) . ‘ mt ee : 178,109 
Letters charged (containing valuables) 95,235 
Rejected letters . : , ‘ ‘ 3,227 
Letters returned to the senders . R ; 778 


There are post-cards in Japan, which are no doubt reckoned 
among the letters, The number of newspapers is remarkable. 
It is chiefly by these that the loss to the Government is 
occasioned. The total postal deficit in 1874 was 149,944 yens or 
dollars (about £31,238), the expense having been 502,190 yens, 
and the receipts 352,244. The Budget for 1875 estimated the 
expenses of the Post-office at 639,000 yens, and the receipts at 
548,000, showing a deficiency of 91,002 yens; but the report 
gives an actual deficiency of 450,000 yens (about £93,750), and 
the Postmaster-General anticipates a still greater deficiency this 
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year, unless the rates of postage are raised. Japan and the 
United States are the only countries in which the post-office is 
wit source of revenue. Moniteur Industriel Belge, Fan. 20, 
1876. 


Statistics of Watchmaking.—The reputation of Switzer- 
land for watchmaking has been long established. But it is per- 
haps not generally known that Switzerland, with its population 
of only 2,700,000, produces far more clocks and watches than 
England, France, and the United States together. While it 
manufactures every year about 1,600,000 watches, representing 
the value of £3,520,000, England makes only 200,000, amounting 
to £640,000, France 300,000, amounting to £660,000, and the 
United States 100,000, amounting to £300,000. 


Production of Flax in Europe.—According to the 
most recent returns made by a Russian commission for organiz- 
ing an exhibition of machinery and textile fabrics from flax, the 
annual production of flax in Europe amounts to 341,952 tons 
and is thus divided among the different countries : Russia, 192,000 
tons ; Austria, 43,952; France, 38,096; Belgium, 19,056 ; Great 
Britain, 17,088 ; Italy, 12,208 ; Bavaria, 8,800; Saxony, 3,424; 
and other countries, 7,328. Revue Industrielle, Fan. 19, 1876. 
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MACHINE FOR MAKING BRICKS, CAKES OF COAL-DUST, AND CONGLOMERATES. 


MADE BY MEssrs. F. DURAND AND MARAIS. 


HE simplicity and power of the above machine 
result from its skilful arrangement, which renders 
the attention of an engine-man needless, and the 
strength of its different parts leaves no reason to 

| fear any wear and tear occasioning an interruption 

| ofthe work. It has the advantage of being suitable 
not only for making bricks, but also conglomerates of all kinds. 

Fire-proof clays of all sorts may be used for it without under- 
going any previous process, while for machines with drawing 
frames working on soft paste, the clay must undergo an expen- 
sive kneading. It is to be observed, however, that care must be 
taken to remove all the chalky materials, lest the lime, after 
being burnt, should become hydrate in the air, and the bricks 
crack. Equal care must be taken to avoid clay that is frozen or 
soaked with rain. 

_ To work the machine, it is sufficient to take clay in its or- 
dinary natural state, and throw it ‘into the scoop in the hopper. 
It will fill the mould, and the compressing piston having at its 
centre a suitable outlet, will allow the excess of clay in the mould 
to escape. The pressure being especially exerted at the corners, 
the bricks come out to the workman appointed to receive them 
with a uniform density and such compactness, that he can take 
them up without any fear of spoiling their sharp, firm edges. On 











coming out of the machine, they may be piled up to as many as 
eleven layers, or even immediately put in the kiln to burn. 
This secures the great advantage of reaching the season with a 
considerable stock ready for sending out, while on the other 
hand scarcely any trouble is required in the manufacture, and 
procuring special workmen, who are not here necessary—only two 
being wanted, one for feeding the machine, which is of only one 
horse power, and the other for taking away from it. The saving 
resulting from its use is evident, and may be reckoned at 50 per 
cent. beyond the most advantageous of other processes, and the 
products are of the best quality. 

As it is equally suitable for preparing cakes of coal-dust, there 
need be no more waste of coal, however small. This machine’s 
power of conglomeration is so great, that with 5 to Io per cent. 
of pitch or tar, solid blocks of regular form and well suited for 
storing and selling, may be easily made by it. The necessity 
for conglomeration in various forms is so general, that there is a 
great demand for machines capable of compressing sugar, beet- 
root pulp, chemical products, &c. 

The price of this ingenious machine is £100, which is not high 
considering its great advantages. Moniteur Industriel Belge, 
Fan. 20, 1876. 
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Engineering, Building, &e. 


ABSTRACTS FROM FOREIGN PERIODICALS, 
TRANSACTIONS OF SOCIETIES, ETC, 


§ 1. Engineering. 


OPPER Telegraphic Wire with an 
Inner Steel Wire.—An American patent has 
been obtained by Messrs. FARMER and MILLIKEN 
for a telegraphic wire, consisting of a steel wire 
tinned, round which are placed two small sheets 

of copper, also tinned, which meet half-way round 
so as to cover the whole, and are passed with it through the 
draw-bench. The heat produced by this drawing melts the tin, 
and the inner steel wire is thus surrounded with a copper 
envelope which is welded to it and keeps it from oxidation. 

In these wires the inner steel wire supplies the resistance to 
extension, the copper envelope furnishes the necessary conducti- 
bility and prevents the deterioration of the wire. These new 
conductors have the advantage of weighing only one-third of the 
ordinary iron conductors with the same conductibility. They 
act less by induction on neighbouring wires, because their mass 
is less. The electricity passes along them with greater rapidity, 
and consequently messages are more quickly conveyed. 

They are more easily laid, and the material is lighter for con- 
veyance, which is an important consideration. Another advan- 
tage of their being lighter is, that the posts may be at greater 
distances from each other, which is a great convenience in 
mountainous districts or where rivers have to be crossed. The 
wire being smaller in diameter, is less weighed down by snow 
and ice, and less liable to be injured by wind and weather. 








Railway Signals.—Successful trials have been made in 
France of a self-acting whistle, invented by Messrs. LARSIGUE, 
FOREST, and DIGNEY, for giving warning beforehand to the 
driver of a locomotive when the danger signal is up. The ap- 
paratus is placed on the locomotive, moves of itself independently 
of the driver, and gives signals in fog or snow, or when an acci- 
dent has put out the lamp. 

To obtain these results, it was necessary on the one hand to 
place on the locomotive a whistle, which acted only when an 
electric current had passed through the motor of the apparatus, 
and a spring, balanced by a Hughes’ electro-magnet, fulfilled 
these conditions. On the other hand, it was necessary to make 
the current, brought into play by the action of the pointsman, 
pass to the locomotive and into the apparatus. This has been 
accomplished by placing on the line a fixed copper plate, form- 
ing part of the circuit, and put about four inches above the rails. 
The locomotive is furnished with an iron-wire brush about eight 
inches long, which, as it passes, establishes perfect contact be- 
tween the locomotive and the copper plate. 

It is therefore certain that when the circuit is closed, the brush 
diverts it towards the locomotive, and makes it pass into the 
bobbins which terminate the horse-shoe of Hughes’s electro- 
magnet. The magnetic force of this magnet is annulled, and the 
spring being set at liberty, opens the whistle. The noise it 
makes continues indefinitely till the driver has closed the whistle 
and restored the equilibrium between the spring and the mag- 
net, which will continue, because the locomotive having cleared 
the apparatus on the ground, the electric current ceases to act. 

In consequence of the great success attending the trials that 
have been made since 1872 on several French lines, the Minister 
of Public Works has issued a circular recommending the in- 
vention for general adoption. Les Mondes, Fan. 20, 1876. 


Japanese Railways.—On the 11th of May, 1875, the line 
from Kobe to Osaka, a distance of about twenty miles, was 
opened. The receipts since then have gradually increased, and, 
according to a recent report, amount to £30 a mile per week. 
The working of this line has greatly diminished the traffic by 
steam-boats. Hitherto there has been no accident. The engine- 
drivers are foreigners, the stokers Japanese, as are also nearly 
all the subordinates. 

The works are going on between Osaka and Hiyoto, a distance 
of twenty-seven miles, and on a number of less important lines, 
so that Japan will in a short time have a tolerably complete sys- 
tem of railways. 


First Suspension Bridge.—The American “ Railway 
Times” asserts that the first suspension bridge was constructed 
by Mr. James Finlay over Jacob’s Bay between Union Town 
and Greensburg, in Pennsylvania, in 1796. 





| 


Railroad in the Streets of New York.—A single 


line of railway has been erected in the Ninth Avenue at New. 


York, on iron beams, supported by metallic piles, which rest on 
foundation plates in massive masonry, and firmly fastened by 
tie-irons. Setting aside matters of taste and feeling, such as the 
effect on the appearance of the streets, the noise, smoke, &c., 
the plan appears likely to answer. It is a simple and cheap 
mode of construction, and has the advantage of occupying as 
little of the public road as possible. 


Sounding Signal for Railways.—The following plan 
for giving sounding signals on railways has been devised by 
Messrs. CRICHTON and CRAIG. At each signal post there is a 
lever arm with a counter-poise, which rests on the rail as long 
as the signal is for danger, and breaks a wooden stick on the 
engine if the driver goes beyond. The stick is placed at the end 
of an iron rod in a vertical tube, and rests on a support. As 
soon as the stick breaks, the iron rod falls, and acts upon the 
steam whistle. Should the driver wish to go on, he would raise 
the rod, but the whistle would nevertheless sound, so that de- 
ception is impossible. The sticks are supplied to the drivers at 
comparatively high prices to render them careful, and they are 
marked with a stamp, which prevents the use of imitations. 
Revue Industrielle, Fan. 19, 1876. 


The Royal Albert Bridge.—The “ Montreal Witness” 
contains interesting details with regard to the Royal Albert 
bridge, which is about to be built over the St. Lawrence, a short 
distance from the first rapids which interrupt navigation in 
Canada. It will be the longest and largest bridge ever built in 
any part of the world. It will be capable of admitting a railway 
and a tramway, a carriage road, and a footpath. Its total length 
will be 5,085 yards, or more than 23 miles. One of its arches 
will have a span of 197 yards over the navigable part of the St. 
Lawrence, with a height of 43 yards above the level of the water 
at high tide. Five arches will rise to a height of 98 yards each, 
four to a height of 79 yards, and one to 82 yards. The cost is 
estimated at £800,000, and the work will not be completed for 
three years. 

The Victoria bridge at Montreal, which is the largest at pre- 
sent in existence, is only 2,296 yards, or rather more than a 
mile and a quarter long. It was five years building, and cost 
41,260,000. 


Cheap Locomotives.—The directors of the Saxony State 
railways lately advertised for thirty locomotives to complete the 
rolling stock. It was understood that in consequence of the de- 
pression of all iron industry, the low rate of wages, and the 
cheapness of materials, a considerably lower price would be 
asked than ten months ago. The majority of the tenders were 
at the rate of 12,500 thalers (£1875) for each locomotive; but 
the firm of Henschel, at Cassel, offered to supply the engines at 
10,000 thalers (£1,500) each, which must involve a heavy loss 
to the contractors. Stummer’s Ingenieur, Dec. 24th, 1875. 


Preservation of Wood-work in Mines.—Herr 0. 
KRUG employs the following simple preparation for preserving 
wood used in mines, by a combination of creosote and soda. 
An iron basin 3 millimetres ({ in.) thick, about 2 metres (61 ft.) 
deep, and 1°3 metre (4 ft.) in diameter, is sunk in the ground 
rather more than half its depth. By the side, and with its rim 
below the bottom of the first basin, is a second not quite half its 
size. A third basin, about midway between the other two in 
size, stands with its lower edge rather higher than the upper rim 
of the first basin. This first one is provided with a cover, half 
of which is screwed on, the other half may be opened or 
shut close. Above the bottom it has a sieve bottom of wire 
gauze, and at the bottom a discharge-cock. Moreover, a pipe 
goes to the bottom, through which steam can be directly con- 
veyed. From beneath the upper edge a pipe passes over the 
edge into the second basin. In the second basin is a hand- 
forcing pump, for pumping the impregnating fluid into the third 
basin, which is furnished with a discharge-cock. The operation 
is as follows :— 

The pieces of wood to be impregnated are cut to the suitable 
lengths required for door-posts, lintels, piles, &c., and placed 
perpendicularly, as closely as possible, together in the first basin, 
the cover of which is then closed. It is not necessary that the 
cover should be air-tight. Meanwhile the third basin has been 
filled with creosote soda-lye, either directly or out of the second 
basin by means of the hand pump. The lye is then admitted 
into the first basin till it is about three parts full, and then 
steam is conveyed directly through the pipe mentioned before to 
the lye. The fluid gradually begins to boil, while it is increased 
by the condensation water of the steam which ‘pours in, and at 
last begins to flow away through the pipe which passes over the 
edge of the second basin. The steam is then turned off, and 
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the wood may be left to boil for some time in the lye. When at 
last the lye has been discharged, and the wood been acted upon 
by direct steam, the cover of the basin is opened, and the im- 
pregnated wood removed. 

Although wood treated in this way is penetrated with the im- 
pregnating fluid only to the depth of 10 to 20 millimetres ("39 to 
°78 in.), it has been found perfectly unimpaired after five years 
in districts where wood not so treated rots and becomes unfit 
for use after nine or twelve months. Above ground, and in 
places where there is no danger of fire, it is sufficient to pour 
creosote oil over the wood. In a few days the wood will be 
sufficiently penetrated to withstand the action of the weather. 
Stummer’s Ingenieur, Dec. 24th, 1875. 


§ 2. Building, Decoration, &c. 


nouncement, the cracking of mortar through dryness or heat 
may be prevented by the addition of chloride of lime. Mortar 


so prepared will stick fast even to glass, metal, and similar sub- | 


stances, and may be used for sticking tickets on so as not to 
come off. The addition of glycerine might answer the same 
purpose. Gewerbehalle. 


SAGEBIEN’S WATER WHEEL. 
FROM THE “ UNIVERSAL REVIEW OF MINING.” 


HE time is not far distant when one class of motors 
only will have to be considered ; when there will 
be but one theory applicable to motors of all 
kinds ; when this fact will be recognized, viz., that 

| there is only one power—if, indeed, there is one 
; —attraction, that it manifests itself among in- 
visible molecules or among visible bodies ; or rather that every- 
thing is in motion, and that this motion is continually transform- 
ing itself and transporting itself according to one single law, 
although susceptible of an infinity of applications. For a long 
time past, those who have had to design water-wheels have done 
so keeping in mind only the endeavour to discover what speed 
it was which would give the maximum of useful power. On the 
other hand, steam engines have been designed from an entirely 
different point of view; the endeavour was to find out what 
should be the cycle of the evolutions of heat, in order to obtain 
the greatest motive power possible with a given expenditure of 
heat. Pambour was the first to introduce the element of speed 
into calculations relating to the steam-engine: that was a long 
while ago, but has he been followed in this direction? We 
consider that the time is come to leave the beaten tracks and 
fill up the gaps which exist in the theory of motors ; to investi- 
gate the nature of the complete cycle (cycle farfait) giving the 
maximum of motive power in water-wheels as well as in heat 
engines, and the speed producing the maximum of useful power 
by means of a given motive power as well in water-wheels as in 
heat motors. But the laws of the maximum of motive power, as 
well as those of the maximum of useful power, will be the same 
for all engines. When this is done we shall be in a position to 
say that the theory of engines is decided, and this is what no 
one would dare to do at the present time. Indications have, how- 
ever, been given which leave no doubt about what has just been 
advaiced. 

In fact it is well known that, in every engine with a recipro- 
cating motion, there is a speed which gives the maximum of 
useful power. The relation which allows of this speed being 
estimated depends partly on the conditions of each particular 
case, but also on fixed general laws, which we have already laid 
down in this part of the “ Review.” We have also pointed out, 
in our remarks on the experiment made by M. Lhoest, of Maes- 
tricht, that the transmission of power was effected by the same 
process, that the transmission of motion was attributable to that 
which we call gravity or to that which we call heat. In order 
to deprive a body in motion (visible or molecular) of all the 
vis viva of which it is capable within given limits of travel, it is 
rrecessary to oppose to it at each instant a resistance equal to its 
tendency to move, and thus encountering it at the commence- 
ment of the travel with a certain speed, to abandon it at the end 
of the travel with the same speed. Whether molecular or calo- 
rific phenomena are in question, this law is expressed by saying 
that the body which transmits molecular force (heat) from a cold 
to a hot body, through the intermediary action of an engine, 
should never be in contact with bodies which have any other 











temperature than itself. But if, on the other hand, the pheno- 
mena produced by visible bodies, such as the vertical motion of 
a quantity of water, be in question, the same law is expressed in 
other terms ; it is necessary that the resistance to the fall of the 
water be constantly equal to its tendency to fall, that is to say, 
to its weight. The conditions are the same, only they are ex- 
pressed in two different ways. Whence the theory respecting 
water-wheels, and that of caloric engines, have the same laws, or in 
other words, there is a single theory as to the means of utilizing 
natural motions by the intermediary action of engines. 

Two men have brought to a practical result the knowledge 
which they possessed of this theory: Siemens, of whom we 
have just spoken, by the invention of his heat motor ; and Sage- 
bien, of whom we shall now proceed to speak, by that of his 
water-wheel. The first, however, has only made his début, and 
has not yet produced a commercially practical engine, while the 


| Sagebi t hich we shall describe, i 
The Cracking of Mortar.—According to a recent an- | Sqmien wnetes, WH US Shee Rew cee, & loom & 


pereeen and has for some time past achieved practical re- 
sults. 

So as not to leave our readers under the disagreeable impres- 
sion that we have spoken in exaggerated terms, let us hasten to 
say that the trials made on several of the Sagebien wheels have 
given proofs that their useful power, measured with the dyna- 
mometer, has often attained, and even exceeded, 90 per cent. 
The names of those concerned in the trials vouch for the exacti- 
tude of the figures.’ 

On the 25th of December, 1861, Messrs. Tresca, Faure, Alcan, 
Delaye, Quinquet, Laforet, Lucas, and other competent prac- 
tical men, took in hand very careful trials connected with the 
water-wheel erected by Sagebien and M. Sement, proprietor of a 
spinning-mill at Serquigny (Eure, France). With the ordinary 
method of gauging, and the co-efficient of contraction usually 
made use of, without distrust, for water-wheels and turbines, the 
useful effect of the wheel was found to be 103'25 per cent., a 
result which was evidently incorrect. Sagebien pointed out that, 


| if it were gauged out by the method he applied to his wheel, 





which is a certain one, and which we will describe below, the 
reasonable useful effect of 93 per cent. would be arrived at. The 
conclusion to be drawn is that the useful effect of other water- 
wheels has been greatly exaggerated, through employing a frac- 
tion which is too small as co-efficient of contraction. Let us 
remark that the dynamometer was applied to a shaft making 
71 revolutions per minute, while the wheel only made about one 
and a half revolution. There was then between the wheel and 
this shaft a train of three geared wheels. M. Guy, principal of 
the “ Ecole d’ Arts et Métiers,” Chalons, proved, in the course 
of various trials, in 1863, a useful effect of 92, and even 95 per cent. 
He remarked that if he had adopted 0°64 as the co-efficient of 
contraction, in accordance with the hand-books, the useful effect 
would have appeared as 102 to 103 per cent.; it followed, there- 
fore, that the proper co-efficient was 07. 

However that may be, M. Tresca, who had to report to the 
Soiété d@ Encouragement upon the trials at Serquigny, found 
the results so surprising, that he dared not mention them, but 
commenced a series of trials on other wheels. It was only ten 
years afterwards that he became convinced, and published his 
work. We will extract from it the following table of the useful 
effect of the different water-wheels of Sagebien :— 


Water-wheels of —— Experimenters. 
M. Pécourt, Amiens - ogo De Marsilly. 
Hydraulic Establishment 
of Amiens ‘ - 094 . . Lienard. 
Traill and Lawson, Beau- 
ram. ‘. ° - 088 
Queste, Bonquerolles 0°85 
Small wheel (ten horse- 
power) at Chalons 0°93 
Raupp, Houlme 088 . . Slaweski. 
Duboc, Cany . ‘ +  o90 
Cceurderoy, Brionne 0°85 
Depoisses, Brionne + 085 
Sement, Serquigny . + 093 . . Tresca, Faure, Alcan. 
De Croix, Serquigny o82 . . De Bernay. 
Greslé and Toury, Ivry . 0°86 Hennezel and Leblanc. 
Saint Mars, Labruyere 0°85 Julien, Ponion. 
Trilbardou (¢ water Belgrand, Hult. 
raised for the purpose). 0°70 


To these figures we will also add the following :— 
Forge-Thiry wheel. - 084 
Maestricht wheel . - 0°93 and 0,877. 





! The Sagebien wheel was not exhibited at Vienna. There were 
only some imitations—so-called improvements ; for it is possible to ex- 
ceed 90 per cent. of useful power. Will not this figure alone suffice to 
excuse the mention of this wheel here ? 
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The first experiments were made by MM. Kraft, Powick, and 
Sagebien ; the second by MM. Kraft, Devigne, L’hoest, and 
Sagebien. 

The “ perfect cycle” of a water-wheel is easy to determine. 
The water should flow from a higher reservoir, by a channel, to 
the wheel; then, while falling, traverse the wheel, and finally 
deliver itself by a second channel, into a lower reservoir. The 
section of the inward channel should be calculated so as to 
deliver the desired volume of water, as also should that of the 
outward channel for its discharge. If they both have the same 
inclination, they should also have the same section, so that the 
speed at which the water flows should remain the same. The 
maximum of effective power will be obtained, if it be so con- 
trived that in the wheel itself also the speed of the flowing water 
be the same, notwithstanding the acceleration which the force 
of gravity will tend to give it; for opposition offered to the 
existence of this acceleration is equivalent to the resistance of 
the wheel being at each instant equal to the power or the weight 
of the water. This condition is realized by the Sagebien wheel ; 
whence it happens that its useful effect is so great. 

But, to attain this end in a practical manner, what difficulties 
there are to be overcome! The water must, in the first place, 
be admitted without momentum, and without any change in 
level of the surface, and must then leave it quite spent. It is 
the surmounting of this difficulty, in fact, which forms the basis 
of all Sagebien’s inventions, as will be seen by the writings of 
the inventor himself. We cannot do better than reproduce here 
what he says in a pamphlet published in 1866: 

“ This remarkable dynamic produce may be explained, if we 
consider that, in the system under notice, as will be seen below, 
there is no loss in fall, on the water flowing into the wheel, on 
account of the arrangement of the floats, into which the water is 
conveyed, without experiencing either contraction, alteration of 
level (dénivellation), if we may so call it, or agitation, so that 
the level of the volume of water which presses on the floats is 
maintained at the height of fall, in the same way as that which 
acts on turbines. 

“Tn order to arrive at such a result, we rely upon this prin- 
ciple, viz., that if a tube be plunged into water, the liquid rises in 
the tube to the same level as it is immersed, and that the differ- 
ence which manifests itself, during immersion, between the levels 
of the water without and within the tube, is so much greater as 
the tube is plunged into the water with greater speed. Calcula- 
tions made in accordance with the law of gravitation establish 
the fact that, by plunging the tube with a speed of 1 metre (3°28 
ft.) per second, the depression of the water in the tube will be 
0'051 metre (2 in.) ; that is to say, a pressure of o'051 metre is 
required to produce a speed in the flowing water of 1 metre per 
second ; for speeds of 0°7 metre (2 ft. 34 in.), o°6 metre (2 ft.), o'5 
metre (1 ft. 74 in.), the depressions amount to 0’025 metre (0°984 
in.), 0'0183 metre (0°72 in.), and 0'01274 metre (0°5 in.) ; while 
for a speed of 2 metres (78°742 in.) the depression will be as 
much as 0'204 metre (8 in.). 

“ Starting from this principle, the object is to hit upon such an 
arrangement, as that two consecutive floats may be regarded as 
a rectangular tube, which is plunged into the inflow channel or 
race, in as vertical a position as possible, so that the water shall 
take, by ascension, its level between the floats, in accordance 
with a speed corresponding to an insignificant depression, in- 
stead of doing its work by being poured over, as is the case in 
ordinary water-wheels. 

“Tt was found to be practically impossible to plunge the floats 
in the water of the inflow race in a nearly vertical direction ; we 
have, therefore, endeavoured to find the minimum angle for that 
purpose, which would achieve the desired result, and we have 
discovered that an angle of 40° to 45° was sufficient, when com- 
bined with a speed of 0°5 to 0°6 metre (1 ft. 73 in. to 2 ft.) per 
second, at the circumference of the wheel. 

“Even under these conditions, however, the employment of 
the common straight floats, that is to say, those fixed perpen- 
dicularly to the circumference of the wheel, rendered it necessary 
to arrange the inflow very much below the centre of the wheel, 
so that the floats should make, with the higher race, the desired 
angle, which would require, in the case of inconsiderable falls, a 
wheel of enormous diameter. Such an arrangement, limiting 
the application of our system to small falls, could not afford us 
entire satisfaction. 

“ This consideration led us to construct, in the case of falls 
greater than 06 metre (2 ft.), a wheel with inverted floats, as 
shown in the figure, so as to take the water at an angle suffi- 
ciently great to avoid any agitation of the water flowing on the 
floats ; and, thanks to this arrangement, we have been enabled 
to utilize falls of even 4 metres (13 ft.) with a wheel not exceed- 
ing 10 metres (about 33 ft.) in diameter. 

“ The inversion of the floats, which thus enter the water at an 
angle of about 45°, thoroughly satisfies this condition of main- 





taining, upon each one of them, the level of the inflow water 
in the same measure as they dip into it, until the moment when, - 
arrived at the head of the wheel-race, or the sluice, they cease 
to take the water. The travel of the wheel from a to 4, and that 
of the water on the float from 4 to ¢, to fill it, being very nearly 
equal in the same space of time, and the wheel having a speed 
at the circumference of 0°7 metre (27% in.) per second, the altera- 
tion of level will be, at most, 0’025 metre (about 1 in.). But it 
will be seen further on that, in practice, this slight loss becomes 
even much less, 

“ Now that the difficulty of taking the water without sensible 
alteration of level has been overcome, and as the outflow of 
water takes place without difficulty, it will be possible to increase 
the thickness of the water-space to an infinite extent, and con- 
sequently also the discharge, this latter being in proportion to 
the height of water in the floats. 

“ Our practice is generally, however, to keep this height within 
from I to 1°3 metre (3°28 to 4'26 ft.), which represents from 500 
to 700 litres (110 to 154 gallons) of discharge per second, for 
every metre of breadth of wheel, and it is only when we have 
large volumes of water to discharge, that we arrange a height of 
water in the floats, which may attain to 2 metres (63 ft.), in order 
to obtain a discharge of 1,000 to 1,200 litres (220 to 264 gallons) 
per second for every metre of breadth of wheel, with a speed of 
o'8 metre (2°62 ft.) at the circumference. 

“In order to turn to account the whole height of the fall, it 
would be necessary to sink the wheel to the level of the water 
in the floats ; but it is often necessary to deviate from this prin- 
ciple when the flow of water is variable. In that case, inasmuch 
as it is advisable to turn to the greatest possible account the 
small flow of water during the summer, the height of the wheel 
is regulated to suit this case, while giving the floats an excess of 
height sufficient to absorb the water of winter, which may some- 
times be double in volume; but then, the water which will oc- 
cupy this excess of height will not give the same dynamic effect, 
because at the-point where the water leaves the curved portion 

of the race in its downward movement, a rush will be produced 
by the portion of water in excess, which corresponds to the loss 
of a portion of the total fall. We will remark, however, as a 
set-off, that when there is an abundance of water, there is a 
power at command in excess of that during the normal state, 
for which the motor was erected ; and, under these circum- 
stances, there is less need to take particular account of the 
actual dynamic effect, which, moreover, even in this case, has 
been found to be never less than 80 per cent. 

“Tt will be noticed, in examining the design of the wheel, that 
each float is terminated at its extreme end by another smaller 
float, 1 decimetre (near 4 in.) in height, the direction of which 
is towards the centre of the wheel. This arrangement has 
nothing to do with the useful effect ; it is only a simple precaution 
against accidents which must ensue from the passage of any 
body offering a resistance to the wheel. It is a fact that, if the 
floats were to retain the inclination which we give them to the 
very end, a piece of wood only, passing between the floats and 
the race, would be sufficient to produce a kind of buttress of 
such a nature as to cause great damage, while, in the present 
arrangement, the smaller float can yield to the obstacle and 
even break, if need be, without any further damage ensuing. 

“On seeing the floats thus inverted and sunk so deep, one 
might be induced to suppose that on leaving the water they 
would take up a portion with them ; but this is by no means the 
case, The water flowing from the floats into the lower channel, 
follows the current without any undulation taking place, and its 
motion is as unruffled, practically speaking, as that of the water 
flowing in from the upper channel. It would even seem that 
this inversion of the floats is favourable to the outflow so long 
as the speed of a metre per second at the circumference of the 
wheel be not exceeded. The water clears itself so much the 
more readily, as it takes from four to six seconds to be com- 
pletely discharged in its flow from O to D. Let us remark, in 
addition, that the floats, as they issue from the surface, yield 
up, at first, but little water at the bottom of the race, at the point 
O, and that they continue to yield up more and more in propor- 
tion as they approach the point D, where they yield it up alto- 

ether. The result is that the motion of the water as it issues 
rom the float is found to be quite uniform with the normal flow 
along the channels, in which the speed is greater on the surface 
than at the bottom. If, now, we observe how the water enters 
the floats from the upper channel, and how it is yielded up into 
the lower channel, we shall acknowledge that it enters the wheel, 
keeping, at the same time, very nearly the same flow as that in 
both channels, since, in this its passage, the different layers of 
liquid preserve their relative positions, as well in the inflow race 
as that of the outflow ; that is to say that the water taken at the 
surface of the higher channel, occupying the bottom space in 
the floats, is delivered on the surface of the lower channel ; and 
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also that the water taken at the bottom of the higher channel, 
which occupies the space between the extremities of the floats, 
is delivered at the bottom of the lower channel. We dwell 
upon this circumstance especially, so much the more because it 
tends to demonstrate the necessity of sinking the wheel as deep 
as possible, in order to turn to the greatest account all the ad- 
vantage which this system is capable of affording. 

“What we have just said explains the absence of all dis- 
turbed motion of the water, not only during its action on the 
float, but also even on its leaving the wheei; this is very dif- 
ferent to what happens in the case of bucket wheels or those 
with ordinary radial floats, in which the water, independently of 
the shocks and resilience which take place during its action, has 
a tendency to strike on the bottom of the race, on leaving the 
wheel, before proceeding on its proper out-flow course ; a cir- 
cumstance which produces the undulation and resistance which 
may be observed by all. 

“ After the remarks we have made above, and the examina- 
tion of the design of the wheel, it is easy to understand that this 
appliance is in a position to yield the greatest amount of useful 
effect that can possibly be obtained from a given fall and volume 
of water. It also seems to be the only one, hitherto, in which 
practice has borne out the conclusions of theory. 

“One can account, at first sight, for the reason of this, by the 
mere comparison of our system with that of breast wheels with 
buckets. 

“In fact, we see in our system: Ist, that there is a scarcely 
sensible alteration of level—not to say no alteration at all—in 
most cases, we shall presently explain ; and that, in all cases, 
this is independent of the thickness of the water space round 
the wheel ; 2nd, that the pressure of the whole body of the water 
is brought to bear instantly on the floats. 

“In ordinary wheels, a far different state of things prevails. 
Thus, Ist, an alteration of level is observed, which is much 
more considerable as the body of water allowed to escape is 
thicker ; and this thickness cannot always be reduced, especially 
in dealing with a great volume of water ; 2nd, it cannot be ex- 
actly determined at what point in the wheel the full pressure of 
water is effective ; in fact, inasmuch as the water always comes 
in contact with the buckets or the floats in a fall, the result is 
that according to the speed of the wheel, the water runs (within 
a certain limit) after itself, before its weight becomes effective ; 
besides, in consequence of the shocks which it experiences in 
contact with the buckets or the floats, a portion of the water re- 
bounds, and does not act effectively on the wheel until after it 
becomes settled, that is to say, at a point lower down. 

“ If, now, we take into consideration two causes of loss of 
useful dynamic force, common to both systems, that is to say, 
the friction on the gudgeons, and the escape of the water be- 
tween the wheel and the sides of the race, the advantage is still 
on our side, as in this case the losses become reduced as much 
as possible, in consequence of the low speed of the wheel and 
the slight perimeter of escape, compared with the volume of 
water given out; while breast wheels and those with buckets 
are liable, on the one hand, to a greater loss by the friction of 
gudgeons (because they revolve at higher speed), and, on the 
other hand, to a much greater loss through the water escaping— 
because, as they take the water in as thin a body as possible, 
and are, consequently, of greater breadth—there is necessarily a 
greater proportion between the perimeter of escape, and the 
volume of water given out. 

“ Lastly, these wheels, as well as those of the Poncelet system, 
and turbines, both take the water and deliver it with shocks, 
bubblings, and splashes, which, taking place necessarily at the 
expense of the motive power, constitute only so much loss to be 
deducted from the useful dynamic effect, and, notwithstanding 
their importance, escape being taken into consideration in calcu- 
lations. Whence it happens that the best applications of these 
systems have always shown a wide difference between the useful 
dynamic force really obtained, and that theoretically calcu- 
lated. 

“The same cannot be said of our system. The numerous 
experiments made with the dynamometer on different wheels 
have also shown a dynamic produce from 80 to 95 per cent. of 
the theoretical power.” 

With regard to the mechanical effect of the Serquigny wheel, 
M. Tresca says in his report, compiled after so many years of 
consideratior. :—“ As to the trial made by your commissioners 
on M. Sement’s wheel, for instance, they see no reason to reduce 
the figure, which should be well noted, viz., 93 per cent., as the 
average dynamic produce of M. Sagebien’s wheels.” As to the 
method of gauging devised by Sagebien in order to avoid the 
adoption of a co-efficient of construction evidently erroneous, we 
find in the same report :— 

“The method of gauging which has best succeeded in the 
Sagebien wheels consists in the employment of a floating bulb 








which revolves with the wheel, and which is placed between two 
float-boards. The tail or rod of this floating bulb works up and . 
down in guides, in the direction of the centre line of the space 
between the two float-boards, and it is sufficiently long for its 
upper end to be visible at the instant it passes, in a vertical posi- 
tion, before the eyes of the experimenter. It has sufficient play 
within the guides, while, at the same time, its length of travel is 
limited, for the figure showing the height of water in the bucket 
wherein it is placed to be read at each revolution, so that an 
absolutely correct estimation can be obtained of the volume of 
water contained at a given moment in a given bucket. By 
multiplying the number thus obtained by the number of buckets, 
the total volume delivered by the wheel at each revolution will 
be known, and no error is possible unless, before reaching the 
position where it is to be gauged, the bucket should have lost a 
portion of the water which it had previously received. 

“ Sagebien was enabled to calculate the amoun: of this loss by 
a hypothetical co-efficient for a certain amount of clearance be- 
tween the ends of the float-boards and the race. Keeping in 
mind the large dimensions of the float-boards, the figure for cor- 
rection is always of little value, and this method of gauging, 
which is readily applicable to all the wheels of M. Sagebien, 
offers the incalculable advantage of avoiding the use of the co- 
efficient of contraction, which other systems admit of, and which, 
in the case of overfalls from a weir, has always the disadvantage 
of a tolerably sufficient uncertainty.” 

M. Tresca also sums up, with great perspicuity, the advantages 
of the Sagebien wheel :— 

1. The Sagebien system is eminently favourable to the utiliza- 
tion of small falls. 

2. Its effective dynamic produce not only attains but exceeds 
80 per cent., even when the level of water varies greatly at 
different seasons, and the wheel must, consequently, be sunk 
very deep. 

3. This dynamic result is entirely ensured when the wheel 
only makes one. and a half to two revolutions per minute. This 
last rate of speed should not be exceeded. 

4. Notwithstanding the inconvenience of this low speed, the 
system under notice has, in several cases, afforded a dynamic 
effect exceeding 80 per cent., measuring the work given out on a 
shaft making 40 to 60 revolutions per minute. 

5. The breadth of the wheel, with an equal delivery, is rhuch 
less than that of a breast-wheel enclosed in a circular race, be- 
cause water can be admitted into the wheel at a much greater 
height, which might, in certain cases, attain and even exceed two 
metres (about 6 ft.). 

We can add nothing to these words of appreciation, unless it 
be that M. Sagebien has crowned the system by his last im- 
provement, which consists in the employment of a new method 
of governing. Up to the present time, all the hydraulic gover- 
nors known limited their functions to acting on the sluice for 
regulating the flow of water. Now, it is a well-known fact that 
it is impossible to shut a sluice with a degree of haste, especially 
during a sudden acceleration, sufficient to obtain a sensible 
slackening, due regard being had to safety at the same time. 
The fact is, that a certain amount of time is necessary for the 
governor, as well as for a man’s hand, to shut the sluice, and 
after this operation the water which has already flowed into the 
wheel will necessarily have its effect, and prevent the speed from 
immediately diminishing. 

It is for this reason that Sagebien arranges his governor to act 
at the same time on the regulating valve of the wheel, and on a 
powerful brake bearing directly on the driving shaft, so as to 
store up the excess of speed. This governor has been employed 
with the greatest success at the works of M. Régout, at Maes- 
tricht, and also in four works in the province of Liége. 


MACHINE FOR BENDING AND STRAIGHTENING 
ANGLE-IRON, T-IRON, &c. 


MADE BY MESSRS. HACHETTE, SON, AND DRIOUT, 





ITHERTO, machines for bending could not bend 
without giving the bar at least 2 metres (64 ft.) 
radius, which rendered them of rare use. With 
this new machine of Messrs. Hachette, Son, and 
Driout, represented in the accompanying drawing, 
angle-irons of 80 millimetres (3°15 in.) in breadth 

may be bent, and in five minutes brought to a regular circle of 

about a metre (3°28 ft.) in circumference. By means of this 
machine, also, angle-irons of 100 millimetres (3.9 in.) may be 
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straightened, and the work is done so quickly that the machine 
is easily regulated. 

The machine is composed : 

1. Of three cylinder-rollers placed outside the frame, and 
set in motion by three pinions, attached to each of the cylinders 
and communicating with each other by an interrupted motion, 
which allows the upper cylinder to rise or descend as may be 
desired. This cylinder is raised or lowered according to require- 
ment by four screws acting together and moved by wheels and 
endless screws. The three cylinder-rollers are half divided, to 
allow of their being drawn asunder at discretion, and taking 
between them all the thicknesses that the pieces to be bent may 
have. The tightening of the cylinders is accomplished by 
means of a nut placed at the extremity of the beam. 

2. Of two conical cylinders placed slant-wise on each side of 





the cylinder-rollers, and serving to straighten the angle iron dur- 
ing the bending. These two cylinders are moveable, and move 
forwards or backwards as may be wanted by means of screws 
with nuts. . 

The machine is set in motion by hand or by motor, with two 
shafts, the upper one having a pinion and cranks or pulleys, the 
lower one receiving the action of the upper by means of a toothed 
wheel. It is this lower shaft which itself gives motion to the 
pinions of the lower cylinders, and they transmit it by interrupted 
movement to the pinion of the upper one. hate. ‘ 

This machine is calculated to be of great service inall mechani- 
cal workshops by accelerating and simplifying the work, and 
rendering it more regular and less costly. It may be used with 
equal advantage for straightening angle-irons and bending the 
tires of wheels. Moniteur Industriel Belge, Fan. 20, 1876. 





MACHINE FOR BENDING AND STRAIGHTENING ANGLE-IRON, &C. 


SOCIETY OF ENGINEERS. 


T the first Ordinary Meeting of the Society of 
Engineers for the present year, which was held on 
Monday evening, February 7th, in the Society’s 
Hall, Westminster Chambers, Victoria Street, Mr. 

y Vaughan Pendred, the president for 1876, delivered 

SIS} his inaugural address. He commenced with an 

expression of his thanks to the members of the society for the 

compliment they had paid him by electing him to the presidential 
chair. After commenting briefly on the satisfactory position of 
the society’s affairs, he went on to say, that he had met with no 
small difficulty in finding a subject for his address which had not 
already been ably handled by his predecessors, and that the sub- 
ject which he had finally selected was one which, if it presented 
no other merit, was at least comparatively novel. They had all 
heard a great deal, no doubt, of a subject very interesting to 
Biologists, namely, Man’s place in nature. He hoped they would 
give him a patient hearing while he said something concerning 
the engineer’s place in nature. Mr. Pendred then proceeded to 
define what an engineer was, and went on to explain that the 
engineer’s place in nature was that of the great civilizer. He 
pointed out that nearly all the natural comforts of modern life 
were due to the engineer, and he then pointed out that the engineer 
had great privileges and grave responsibilities. One of the privi- 
leges was that he alone could supply the soundest investments 
for the great mass of capital now lying idle to the great injury of 
trade in this country. Hethen expressed his opinionthat engineers 
in Great Britain had during the last year or two manifested less 
energy than was desirable in supporting new engineering works, 











a circumstance originating, no doubt, in false delicacy, and cer- 
tain to operate injuriously on the best interests of the nation. The 
privilege of the engineer was to find employment for money in 
developing the revenues of his and other nations, and so advanc- 
ing civilization. The responsibilities of the engineer were defined 
by the fact that unless he exerted himself energetically, much 
suffering and disease and want of civilization must continue to 
exist. The engineer alone could improve the mutual economy of 
the world, and if the world was to be happier and better, the engi- 
neer, and the engineer alone, could produce that result. He might 
be asked what the engineer was to do, but he would not attempt to 
lay down principles of action which would suggest troubles to 
thoughtful members of the profession. He might point out, 
however, that a great necessity of the day was the improvement 
of the water supply of our towns and cities, and that this work 
required the best attention of the profession, which would find 
plenty of work in supplying the want. The regulation of our 
rivers, so as to prevent floods in winter, and to secure the storage 
of water in summer was another great work. But the greatest 
of all was the cleansing of the country by an efficient method of 
dealing with sewage. After alluding to experiences in coal pits 
and the construction of harbours of refuge as eminently claiming 
the attention of engineers, Mr. Pendred concluded by calling at- 
tention to the importance of the members providing ers for 
the society; these papers need not be treatises, but might be brief 
but lucid explanations of certain features in engineering practice. 
He finished his address with a wish that the society might have 
a prosperous year and a hope that when he resigned the chair to 
his successor, it might be found that if he had not merited the 
‘aap es of the society of engineers, it would at least be found that 
e had not deserved their censure. 
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Practical Literature. 





SOUTH KENSINGTON MUSEUM ART HANDBOOKS.' 


PUBLISHED FOR THE COMMITTEE OF COUNCIL ON 
EDUCATION, BY CHAPMAN AND HALL. 


T was a good idea to reprint these -dissertations 
from the large catalogues of the chief divisions of 
the works of art in the South Kensington Museum. 
There is no doubt that they will be found of 
practical service to persons who may be forming 
other collections, while there is a great deal in them 

that is interesting and valuable to a much wider circle. The 
books are copiously illustrated with woodcuts from the objects 
in the South Kensington collections, and are produced in a 
cheap and handy form. We would especially commend to the 
notice of our readers the one on “ Ancient and Modern Furni- 
ture and Woodwork.” Although, as it seems to us, the title is 
somewhat of a misnomer—as very little of modern work is de- 
scribed—yet, as the author truly says, it is “interesting to 
trace the changes that pieces of furniture have undergone 
during successive ages. The social life of ancient times, even of 
the middle ages which come so much nearer to us in point of 
years, differs from that of our own in its whole aspect,” and 
moreover, there is much in the study of ancient work that will 
be of practical value to modern manufacturers, seeing the direc- 
tion in which the taste of our day is tending. 





PRACTICAL PLANE GEOMETRY.’ 


T is not a little curious, when we consider the great 
extension of the study of geometry in recent years, 
that there are so few comprehensive books on the 
subject, and so few which are on the same level 
as the more advanced lecturing and teaching of the 
present time ; while there has been no book which, 

while extended in its range, and dealing fully with every sec- 

tion of the subject, has possessed the last-named characteristic. 
Mr. Burchett has, however, in this work most ably met the 
need which existed for a book which, as he says, “would 

unite in itself as far as possible the matter to be found in a 

number, and which would more completely develope some of 

the sections, while it at the same time so arranged and metho- 
dized the whole subject as to bring it more easily within the 
grasp of the student.” The first part of his book gives descrip- 
tive definitions and treats of the instruments used. The second 
consists of problems, and in separate sections deals with the 
relation of lines, the construction of figures, curves (not circles), 
circles, figures in relation to figures, and areas. In the third 
part Mr. Burchett treats of applied geometry, showing the effects 
of the repetition of geometric figures to fill plane surfaces, and 
discussing the lines of arches, the curves of mouldings, Gothic 
tracery, and the construction of scales; and the fourth part con- 
sists of a few pages devoted to a brief summary of the elements 
of orthographic projection, which has been especially appended 
to the work to “meet the requirements of the more extended 
range of the second grade examinations of the present day.” 

That the student may not be repelled from the book by the 
idea which would not unnaturally occur to him in glancing over 
it, that it contains far more than he needs for preparation for an 
elementary examination, or for the purposes of practical art, 
the author has indicated in his preface those parts to which it 
will be necessary for him to devote attention, and the book is 
arranged in such a manner as to admit of the sections being 
easily studied thus piecemeal, the letterpress being printed on the 
left-hand pages, and the diagrams being all together on the right. 

The book, while thus serving the student in his early stages, 
will be equally useful to him in his more advanced studies ; and 
we have no doubt that as it supplies what is a real need in edu- 
cational literature, Mr. Burchett’s work will be duly appreciated 
by those for whom he has laboured. 








1 Textile Fabrics. By the Very Rev. Daniel Rock, D.D. 

Ancient and Modern Furniture and Woodwork. By John Hunger- 
ford Pollen. 

Musical Instruments. By Carl Engel. 

? Practical Plane Geometry. By E. S. Burchett, Lecturer on Geome- 
trical and Perspective Drawing at South Kensington, Haileybury, &c. 
London and Glasgow: William Collins, Sons, and Co. 1876. 














NATURAL PHILOSOPHY FOR GENERAL READERS 
AND YOUNG PERSONS.' 


HERE are few scientific works published in re- 
cent years that have obtained so great a popu- 
larity and such universal appreciation as Ganot’s 
“Eléments de Physique.” Professor Atkinson’s 

| translation of it into English placed all students of 
| physical science in this country under an obligation 

to him, and its recognition in England has been thorough and 
complete. We know of no book which, while taking the reader 
up from the elementary principles through some of the more 
abstruse departments of physical science, does it in a more 
pleasant or attractive manner. It is as comprehensive as any 
treatise by Lardner, and as interesting to read as a novel, while 
nothing is lost in scientific accuracy by the attractiveness of its 
style. Such a work as this would not unnaturally appear to be 
especially susceptible of abridgment for younger readers (to 
whom mathematical formulz would be but cavzare and worse) 
and such an abridgment, it would seem, had been in contem- 
plation by its translator. But he soon found that “to do any- 
thing of the kind which would be more than a mere series of ex- 
tracts would be very difficult.” The author, however, had 
already performed what was in effect this very work of abridg- 
ment in his “ Cours Elémentaire de Physique,” and Professor 

Atkinson has, in our judgment, very wisely taken that work as 

the basis of the volume before us. 

Having in view the requirements of the classes for whom he 
was proposing to prepare the book, the professor has not made 
a mere translation, but has edited the original work, so as to 
adapt it as a text-book of physics for the middle and upper 
classes in boys’ and girls’ schools, at the same time not putting 
the matter in too didactic a form for the general reader who 
may desire a familiar account of physical laws and phenomena. 
It will further be useful for students preparing for the matri- 
culation examination of the London University, as in its range, 
the editor says, “ it may perhaps be nearly taken to represent the 
amount of knowledge required” for the examination. 

The first book treats clearly and fully of the general property 
of matter, and universal attraction ; the second and third of 
hydrostatics, while gases, acoustics, heat, light, magnetism, and 
electricity are each treated of in separate books. These books 
are divided into paragraphs to facilitate reference. These para- 
graphs have been numbered, and a copious index, referring to 
them, has been placed at the end of the volume. 

All that we have said in praise of the style and arrangement 
of the larger work may be repeated of this, and we must not con- 
clude our notice without referring to the illustrations with which 
the book abounds. Although some of them are “ Frenchified ” 
(if we may coin a word) and “stagey,” more suggestive at times 
of the conjurer’s platform than the laboratory—notably one on 
page 444—yet they are all executed with clearness and care, 
and we do not remember to have seen anywhere a more per- 
fectly beautiful specimen of lithography than that which forms 
the frontispiece to the volume : the truthfulness of the repre- 
sentation of the effects of electrical discharge in highly rarefied 
gases—one of the most beautiful and striking of electrical 
phenomena—is perfect, and the effect of the printing the colours 
on a black background almost startling. 








THE ENGINEER’S, ARCHITECT’S, AND CONTRAC- 
TOR’S POCKET-BOOK FOR THE YEAR 1876.* 


/E assume that as this work has only just reached 
us, it has only quite recently been issued to the 
public—say within the last fortnight. Of course 
the publishers and compilers of such works as 
these know their own business better than we can 

SI know it; but after giving some thought to the 
matter, we are unable to see why this book should not have 
been ready when the almanacks for 1876 were issued last year. 














1 Natural Philosophy for General Readers and Young Persons. Trans- 
lated and edited from Ganot’s ‘Cours Elémentaire de Physique” (with the 
author’s sanction) by E. Atkinson, Ph.D., F.C.S., Professor of Experi- 
mental Science in the Staff College. Second edition. London: 
Longmans, Green, and Co., 1875. 

* The Engineer's, Architect's, and Contractor's Pocket-book for the year 
— being Bissextile, or Leap Year. London: Lockwood and Co. 
1876. 
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We do not find that anything is gained by the delay—the matter 
in the work does not render it necessary that the year should 
have expired before it can be finally corrected, and the book, so 
far as our knowledge goes, might have been put in hand early 
enough in 1875 to have been ready, at least, with the first day 
of 1876. We insist somewhat upon this point, because we have 
recently been considerably inconvenienced by a precisely similar 
circumstance; and because we have learned therefrom that 
such delay, while inconvenient to the public, is highly prejudicial 
to the book—in a commercial point of view. An annual pub- 
lication of engineering interest, which, according to our view, 
should have been out at latest in January, 1876, and which we 
not unnaturally looked for on that date, is not, at the moment 
of writing this, to be procured ; and the effect of its late ap- 
pearance will be to disgust many people who have needed it in 
the month of January, and having learned to do without it then, 
will do without it for the succeeding months of the year. So much 
by way of preliminary grumble. We have now nothing to say but 
words of praise for the book before us. It is a most complete 
and valuable compilation for the engineer, architect, and con- 
tractor, full of useful tables and formule ; for his every day use, 
as well as for the special occasions which may arise in his profes- 
sional career. We have not space to describe fully the contents 
of the work ; but we can confidently recommend it both for its 
completeness and the admirable method of its arrangement 
throughout ; all the facts contained in the work are easy of 
reference, a very full index to a great degree facilitating this. 

We miss in it, however, the usual appendage to works of the 
kind—a few pages of ruled paper for memoranda, always a very 
— adjunct, and one which we hope will be given in future 
editions. 


HANDBOOK OF PHOTOGRAPHY.' 


}NTERESTING to the general reader, and useful 
to the operator, this volume will be welcomed for 
its gossiping history of the photographic art. To 
MM. Daguerre and Niépce we owe the invention 
of photography, and M. Tissandier is justly 

— proud, that to his fellow countrymen belongs the 
honour of having contributed so much to render easy the means 
of cultivating our knowledge of art. Much more is made of 
the French aspect of the subject than of the English, although 
recognition is given to the labours of Fox, Talbot, and the other 
workers in the same field. For the extraordinary development 
of photography as an aid to the illustration of books, we owe 
much, if not all, to the energy and taste of Mr. Joseph Cundall, 
who has probably done more to popularize art in making us 
acquainted with the work of the old masters than anyone else. 
He was the first to recognize the value of the new art, and was 
not slow in availing himself of its powers. Beyond a doubt we 
owe to Mr. Cundall, and his appreciation of photography, much 
of the improvement in the popular taste that has taken place 
within the present generation. 








TELEGRAPHY.? 


NTENDED primarily for “those numerous ope- 
rators and artizans who are employed in the 
actual transmission of telegrams and in the main- 
tenance of telegraphs in England,” this little 
volume will have attractions for a far wider 
circle of readers than those who study the subject 

for practical purposes. The enormous extension of the tele- 

graph system in this country of late years has brought about a 

perfection of the means of telegraphy which could hardly have 

been foreseen when electricity was first employed for the trans- 
mission of messages, and as a view of the practical aspect of the 
science of telegraphy at this moment, the work leaves little to be 
desired. We cannot but regret, however, that our authors have 
not seen fit to touch upon so important a branch of the subject 
as sub-marine cables, and we confess that we should have been 





glad of some description of, and expression of their views upon, 
“the problems of quadruplex, multiplex, and other novel systems 
of telegraphy” with which they have preferred not to deal. 

There was no doubt a need for such a treatise as this. Pro- 
fessor Culley’s Handbook of Practical Telegraphy, to which this 
work is intended to be an introduction, deals too largely with 
the higher laws of the science to be useful to those who are not 
specially engaged in their application; and the admirable 
Manual of Telegraph Construction, by Mr. John Christie 
Douglas, which we noticed some months ago,' is too exclusively 
occupied with the engineering branch of the subject to be of 
much service to that larger class of persons who are concerned 
with the actual manipulation of the machines and the care of the 
batteries. 

The subject of telegraph construction is not, however, over- 
looked in the volume before us. Two chapters are devoted to 
it, and these deal in a very complete manner with the details so 
far as English telegraphy is concerned. The various kinds of 
poles, of wire, of insulators and insulating material, of fitting up 
and placing the poles for overground lines, and the methods of 
constructing overhouse and underground lines, are treated of 
in a thoroughly practical style. Other chapters are devoted to 
faults and to testing; and the last chapter in the book, which will 
possess a special interest for general readers, is entitled “‘ Com- 
mercial Telegraphy.” It givesa clear account of the present 
Government system of conducting the great business of the re- 
ceipt and despatch of telegrams, and we learn from it, among 
other interesting facts, that telegrams on the business of the state 
or urgent business of the Department take priority over ordinary 
private messages, as these latter take priority over ordinary ser- 
vice messages ; and as an instance of what the Department can 
do under pressure, we are told that on August 30, 1875, Brighton, 
with 1,536 messages, got off 94 per cent. of them within five 
minutes ; and on August 19 of the same year, Bristol, with 4,621 
messages, got off 75 per cent. under five minutes, and 97 per 
cent. under ten minutes. 

It has of course been assumed by our authors that the persons 
for whom the work is written will have a certain acquaintance 
with the elementary principles of the science of electricity, and 
therefore they have not gone fully into this subject. They have 
devoted only a few pages at the beginning of the book to those 
principles which belong to the art of telegraphy ; and in this, as 
throughout the work, they have used terms in describing them 
quite independent of the vexed question of whether electricity 
be a fluid or a force—a form of matter, or of energy. 

The chapters upon the battery, the circuit, and the various 
kinds of instruments in use, are full of the same practical kind of 
information as that which characterizes the rest of the work; and, 
for the accuracy of this information, the names of the writers and 
the important positions they hold will be accepted as a better 
guarantee than anything we can say upon it. 

Altogether the work is one which fills a gap in our scientific 
and practical literature, and we are glad that the task of filling 
the gap has been undertaken by men so competent to perform 
it as the divisional engineer, and the superintendent of the en- 
gineering department of the post-office telegraphs. 


THE AMATEUR HOUSE CARPENTER.’ 


N noticing a work by this indefatigable author last 
month,’ we referred to the characteristic which, 
among others, distinguishes his writings, of a 
tendency to moral reflections whenever an oppor- 
tunity presents itself to indulge in them. This, 
however, was not so evident in the book we then 

had before us, but in the present one he has allowed this 

tendency to run riot to an astonishing degree. He is apparently 
unable to deal with the construction of any article of furniture 
or of woodwork, without prefacing his practical hints with-a few 
sentences, and often a page or two, of fine writing about it. 

For instance, the subject of bookshelves is thus introduced :— 

“Some people call their sanctum by one name, some by the 

other, but a rose by any other name,” &c. This is followed by 

two or three pages of a farrago of rubbish about slippers, old 
songs, bonnets, and the magazines, before we come to the details 








1 A History and Handbook of Photography, translated from the French 
of Gaston Tissendier. Edited by J. Thompson, F.R.G.S., with seventy 
illustrations. London: Samson Low, Marston, Low, and Searle. 

2 Telegraphy. By W.H. Preece, C.E., Divisional Engineer, Post- 
office Telegraphs, and J. Silverwright, M.A., Superintendent, Engineering 
ry Post-office Telegraphs, London: Longmans, Green and 

0, 1876, 








1 See ‘‘ Practical Magazine,” July, 1875, No. 7, New series, p. 


224. 

2 The Amateur House Carpenter, a Guide on Building, Making, and 
Repairing. By Ellis A. Davidson, author of ‘‘ Building Construction,” 
&c., with numerous Illustrations drawn on wood by the author. London: 
Chapman and Hall, 1875. 

3° See ‘‘ Practical Magazine,”’ February, 1876, No. 14, New Series. 
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which “the amateur house carpenter” is in search of. The 
chapter describing the construction of a baby’s crib begins thus: 
—It cannot be denied that many of the babies introduced into 
this sublunary world of ours, in former years, grew up to be 
great men and women.” It then goes on to tell the story of the 
lady who asked the curator of a museum to show her “the 
skull of Oliver Cromwell when he was a boy,” and after discuss- 
ing the evils of the cradle as compared with the advantages of a 
crib, the gist of the matter is finally reached. Again, the de- 
scription of nursery drawers and table is prefaced in the follow- 
ing manner :—“ Our readers will ere this have discovered that 
our sympathies with the denizens of the nursery are many and 
deep, and these are never more strongly appealed to than when 
we see children disturbed in their play.” 

This kind of writing adds neither to the value nor to the 
beauty of a work intended for practical purposes, and the useful- 
ness of this book is very greatly impaired by it. There is no 
doubt that by strictly adhering to his plan as set forth in the 
title-page, he would have produced a good and useful handbook, 
but we cannot look upon it as such until the pruning-knife has 
been very freely applied to such passages as those to which we 
have called attention. 

We have already hinted at Mr. Davidson’s industry as a com- 
piler of books in various departments of practical literature, and 
we must certainly compliment him upon his ingenuity in work- 
ing up his material. It is astonishing to observe how frequently 
the old supplies are drawn upon, and to what extent it is possible 
to make them available in new combinations, and in different 
forms. Three works by him on a kindred subject to that of the 
one before us—“ Building Construction,” “ Drawing for Carpen- 
ters and Joiners,” and “ The Boy Joiner ”—are quoted on the title- 
page, and we observe that in the chapter on “The General 
Principles of Building in Brick and Stone” he has laid another 
work of his under contribution— Building Construction and 
Drawing for Bricklayers.” In another place he takes occasion 
to refer the reader to his “Linear Drawing and Practical 
Geometry,” upon which he has drawn for a chapter on practical 
geometry, which forms part of the present work; and his work 
on “ House Painting and Graining,” already referred to in this 
notice, has furnished him with the materials for the chapter 
entitled, “To Paint, Stain, and Varnish Woodwork.” All of 
this is, however, good, and of practical value, and we see no 
reason why it should not be served up in every variety of form 
in which it will be useful, but it would be vastly more acceptable 
if it were not garnished in the style of the present volume, the 
idea of which is really an excellent one, and nearly all the infor- 
mation contained in it will be found serviceable to the amateur 
house carpenter, if only he has the patience to extract from the 
milieu in which Mr. Davidson has seen fit to place them, the 
details which he may require. 


GWILT’S ARCHITECTURE:'! 


yINLIKE those relating to the sciences, an encyclo- 
pzdia of the Fine Arts possesses the advantage of 
not becoming out of date. Works on the sciences 
are, as soon as written, often superseded through 
new and brilliant discoveries making a complete 
revolution in established doctrines. On the other 
hand, the canons of Art are unchangeable, and any alterations 
in a work like the present occur only through the necessity of 
describing the more recent applications of the fundamental prin- 
ciples, by way of illustration ; always taking for granted that the 
original work is fairly well performed. 

The present work, which was first published in 1842, has now 
reached the seventh edition, and has worthily occupied the field 
in its own department of literature. It contains an immense 
mass of information in nearly 1,400 closely printed octavo pages, 
The recent editions have received many important additions at 
the hands of the editor, including several chapters on public and 
private buildings. 

The work contains a complete glossary of architectural terms, 
a revised list of the sulanieg! anchioaats of all ages and countries, 
and what is above all necessary in a work of reference, a com- 
plete index. Altogether it forms a most valuable item in a tech- 
nical library. 


' Gwilt’s Architecture. An Encyclopedia of Architecture, Historical, 
Theoretical, and Practical, byJoseph Gwilt, F.S.A., F.R.A.S., illustrated 
with more than eleven hundred engravings on wood by R. Branston, from 
drawings by John Sebastian Gwilt. Revised, with alterations and con- 
siderable additions, by Wyatt Pepworth, Fellow of the Royal Institute 
of British Architects. Additionally illustrated with nearly four hundred 
engravings on wood by O. Jewitt, and nearly two hundred other wood- 
cuts. New edition. London: Longmans, Green, and Co, 1876. 


















PRINCIPLES OF COAL MINING.' 


AN this new volume of Messrs, Collins’ elementary 
science series, we have a very carefully-written 
account of the strata in which coal is found, the 
: methods of detecting its presence, the manner in 
& which it is “won,” and the machinery employed 

_— in coal-mining operations generally; the object 
of the work being, as the author states, to “aid the young coal- 
miner in his daily labours, by putting before him the results of 
experience in many different localities.” 

The book is, of course, an elementary one, but it will serve as 
an admirable introduction to the larger study of mining and 
mine-engineering. It is illustrated with a very large number of 
engravings, and an interesting outline map of the British coal- 
fields, and so far as it goes the practical part of the subject is 
well treated, while the geological information is compiled with 
considerable care and accuracy. 

Some interesting statistical information is given in the work, 
and although the importance of this branch of industry does 
not need to be insisted upon, yet it is interesting and instructive 
to note that the estimated value of the coal produced in the 
United Kingdom in one year, 1873, was nearly five times as great 
as that of the metallic ores produced in the same year ; during 
which we find that there were no fewer than 3,559 collieries in 
Great Britain actually at work. 








HANDBOOK OF ASTRONOMY? 





HERE is little new to be said of a reprint of so 
well-known a work as Lardner’s “ Astronomy,” one 
of the most deservedly popular books on the sub- 
ject, albeit becoming year by year distanced by 
the results of modern investigations. But the 
attempts which are made to keep pace with these 

by such editing as Mr. Dunkin has given to the re-issue before 

us, almost entirely compensates for the disadvantages under 
which the work labours, owing to its having been first compiled 
so many years ago. No important deviations from the form 
and material of the two previous editions have been made, but, 
in addition to careful revision throughout the volume, an 
appendix is given comprising brief abstracts and notes of some 
of the principal processes and researches which have occupied 
the attention of astronomers during the past few years ; the 

last page of the volume being devoted to as complete a 
summary as could be made at the time, of the results of the ob- 
servation of the transit of Venus in December, 1874, and in a 
note to the preface, the discovery of two minor planets in 
July and August, 1875, is duly chronicled. 

The great number of smaller elementary treatises which are 
now being published, such as those in the various science series 
put forward by several enterprising publishing houses, would 
seem almost to put this volume out of sight for educational 
purposes; but while saying nothing in disparagement of the 
former, we would recommend not only the student of the 
elementary principles of the science, but he who aims at master- 
ing the higher and mathematical branches of astronomy, not to 
be without this work beside him. The language is clear and 
explicit, and the text not confused with abstruse mathematical 
formulz, thus rendering it unsuitable for the young student, 
while the more advanced will gain from it much valuable infor- 
mation which he may find it difficult to obtain elsewhere. 

One specially interesting feature of the work is the descriptions 
and the illustrations which are given of the processes by which 
the principal astronomical data are obtained, and of some of the 
more remarkable astronomical instruments, many of which are 
of world-wide celebrity. 

The book is profusely illustrated with woodcuts in the text, 
and there are some excellent views of the chief features pre- 
sented by the planets and constellations which continuously deck 
the skies, while those erratic wanderers in the firmament, the 
comets, are also made permanently visible by the art of litho- 
graphy. 


' Principles of Coal Mining. By J. H. Collins, F.G.S., with 139 
illustrations. London and Glasgow: Wm. Collins, Son and Co. 
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P Handbook of Astronomy. By Dionysius Lardner, D.C.L., &c. ; 
fourth edition, revised and edited by Edwin Dunkin, F.R.A.S., of the 
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Astronomical Society. London: Lockwood and Co., 1875. 

















